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„ 61, „ 16, />r mauiitain, read : mountain region. 



iJiyiiized by Google 



i 

— 1 



GEOLOGICAL SURVEY OE JAPAN. 



Report of Pbogrkss fob the Yeau 1878, by Ben- 
jamin Smith Lthak, Ohibf Geologist and 
Mining Engineer. 



To His Ezcellenoy 

K. Inol k, 
Public H'orki Minister. 

Sir: 

I l)Of^ to make the foil '>\ving report of the progress of 
iho Geological Suryej of tTapnn (tnriiig the year 1878, ita 
llrst annual report. My aim ia to give Iiere a short 
siatenient of tho work that 1ms been doiio and of the way 
the time has been spent by the assistants anil myself; 
bnt to reserve the details and results of onr work mainly 
for Alt tiro special reporls. 

As nlicntly mentioned at ihe end of my report on the 
second year's progress of tlic Geological Survey of the Oil 
LiuitU of Japan, it wtis ileci*led that from the beginning of 
February, 1878, our survey should be made to apply to 
the geology of nil Ja{iiin. Of course there was no ezpeo- 
tatiun whatever in any (juartor that tlie geology of the whole 
country could be thorou<,Hdy cliicidaled within a year or 
two ; but I hoped thilt at least a useful, though modest. 
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begurajng might be made and that the new name and 

nrg4*iiiMtion wonUl serve well to i*eunito the varied geo- 

t'n(i;,[oaI labours of mj assistants for many and many a year 

,^ after my own retirement ; since the work to be done is 

'•jiifinite in amount and necessarily can never be Tully com- 

/',.'*•* pleted as lon<; as mineial substances slmll be mined or 
• • • 

//'* qtiarried in Japan. Neitber llic financial nor other cir- 
cumataiiccs of tiie empire made it probable that a very 
great annual outlay could for some time to come be applied 
to purposes that seem indeed rapidly to be more and more 
appreciated here^ but that in spite of their great and mani- 
fold importance are even in western countries still thought 
worthy of absorbing only an extremely siuall portion of 
the wbole national revenue. From like considerations if. 
was also clear tliat we niust give attention more parlicu- 
larly to matters of directly practical advantage than to 
those that were only indirectly useful though of very 
great weight in an edacatioual or purely scientific point 
of view. It is certain, (oo, that afiairs that have a pretty 
direct utilitarian bearing give very ample scope for Ihe 
exercise of the highest hnman faculties ; and it may 
at least be questioned wbetlier even so called " pure 
science " or " divine pliilosopliy " would be anytbing better 
than tlie gratitication of an idle curiosity or an opportunity 
for mental gymnastiM were it- not for the practical appli- 
cations and benefits more or lens iuilirectly brought about, 
yet more or less clearly aimed at or kept in view. Especially 
in a subject so novel to Japan as geology was it probably 
advisable to begin first with ils more immediately useful 
branches trusting that their study and practice would soon 
lead to a biiibei" estimate of the valne of the more remotelv 
advantageous ones. Our atlontioii, therefore, has for tl)o 
the last half do/en yen s l)pen given more es])ecially to 
such geological surveying as would be a guide in 
regard to the working of ipin^rnl deposits, fts for ea^dmple, 
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ihb coal of YesBOy and the rock oil of Echigo anil l^oo* 
toorai. There are however many other minerals in Japan 
that have heen and are well worth raining and for which 
such surveys would be extremely desirable as very jjreatly 

lessening at coiupaialively trtflinj;; expense the risks tliut 
are at best to a snfficicntly high degree uuavoiUublc. All 
those surveys can best be made by a single body of geolo- 
gical snrveyors harmoniously woi'king and conferring to- 
gether and eolleoling as the sole receptacle for the whole 
oonntry the nnmerons detached notes, facts and specimens 
that may from time to time bo offered by occasional 
ohserrers. official or nnofficial, tlirongbont the ImuI, who 
arc generally very glad to find a repository where such 
glciuiings may be garnered up, and where they mny be of 
great value as a part of the whole, thougli souietiines un- 
important by Ihcmselves* 

The nim, then, during tho past year has been not only 
to can7 on and, if possible, finish the special sur- 
vey of the oil lands of Japan, but to complete 
the hasty reconnaissance of the whole country that had 
already been begun, with a view to learning something 
of its general geological structure and particularly to 
ascertaining what places most needed detailed surveys, 
either for immediato minuig purposes or for a thorough 
uudersiandiug of the position, extent and composition of 
the diiferent formations, especially as regards useful 
minerals. Without first taking a general view of the 
whole country it would be far more likely to happen that 
the relative importance of diflerent regions should bo 
greatly misunderstood and future work very disadrnntage- 
ously planned ami carried out. It was also possible that 
here and there some facts of immediate use might ho 
noticed, and advice might sometimes he given on the spot 
in respect to mines or minerals. Indeed the eagerness to 
receive such advice was almost everywhere very striking, 
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And it was much to be regretted tlmt without detailed 
sui'Teys and greater leisure, desires of that kind could not 

be more fully met. It is yet quite possible, liowever, that 
in making sepanile reporl.s on cjicli of the principal places 
and regions visited, a careful considondion of the facts 
observed and noted by myself or recorded by others may 
lead to further eonclusioiis and opinions of some yaliie. 
Moreorer, there is some reason to hope that from tlie 
notes of our survey and from various papers already pub- 
lished, and from a number of yet unpublished leports, 
notes and faets that have been collected in onr office or in 
other branches of the government, a general account of the 
geology, mines, mclaUurgy and mineralogy of all Japan 
may be prepared that will at lca.st bo much more complete 
and detailed tliau any yet made public, and that may 
prove to be of importance not only to the Japanese Gov- 
ernment and people but to the world at large, and may 
serve perhaps as a satisfactory base for fhture more 
thorough investigations. 

The assistants of the Geological Survey of Japan have 
been the same that worked on the Geological {Survey of 
the Oil Lauds ; nanielv \ 

Mr. T. Yauiauchi, Chief Assistant Geologist. 

„ T. Inagaki, Assistant Geologist. 

„ T. Kuwada, „ „ 

„ J. Sugiura, „ „ 
T. Kada, „ „ 

„ I. Ban „ „ 

J. Siiimada, „ 

„ E. Yamagiwn, „ 
S. Maeda, ,» » 

„ S. l^ishiyama, „ „ 

„ M. Maeda, Accountant. 

„ Y. Akiyama, „ 

„ J. Adachi, Clerk. 
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l^he two accountants have aided in the sanreying alid 
mapping in addition to tiieir special dnties. Mr. Adachi 
iias, tlnrin*; my journeys, accompanied mc, and lias aided to 
some extent in the account keeping. The division of the 
ussistanis into pariied continued the same as in the two 
previous years. 

They liave mainly confined their attention to the con- 
tinuation of their woric on tlie oil surveys ; but in tlieir 
journeys to and from Echigo, hare made such observations 
as they could without delay j and Messrs. Kuwada and 
Nishiyama spent a day or two in surveying at the Akadant 
coal niinci in norfiioiu Echigo. My own attention too, 
while in the otRce, was chielly taken up by matters con- 
nected with the oil surveys ; likewiise a part of the time 
while travelliogy but the rest of the time by the more 
general reconnaissance. 

I set out with Mr. Adaohi for a visit to the TootoomI 
oil survey on the 17th of April, and returned on the ninth 
of May. On the Slst of June, we started on a long 
journey (I,126J leagues, or about 2,800 miles), first north- 
ward through Aidzu to the norlhcrn and middle Echigo 
oil surTeya and tlience southward through Ishikawa Keu, 
the Sauindooi around Kiusbiu, through and across Shikoku, 
througli Kilf the Kiuni» and back by the Tookaidoo. At 
the end of the year we had only reached Koochl in Shi- 
koku, and did not arrive home until the third of February, 
1879. Ill Echigo we visited the assistants at their surveys 
in Kambaragoori and afterwards assembled them all at 
Dooyama near Idzumozaki, where I worked with them 
for three weeks on the geology of their maps. 

The assistants (except Messrs. Sugiara, Ban and 
Adacbi) worked in the oiRoe nnttl 28th May, and then set 
out for Echigo, where they worked until late in tlie 
autumn at the surveys and mapping begun by the different 
parties tliere in 1876. Messrs. Sugiura and Ban made a 
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trip to the Tootoomi oil field from the 16lh of April to 
the eloTenth of Juno, to extend Mid ooiTeet their sanrey 
begun the year before; and, after n fortuigUt more spent 
in ma|>|)ing their work in (he otiicc licre, set out for their 
Echigo survey on the 26lh of June. Messrs. Kaila and 
Shlmnda returned from Echigo on tlie 17lh of October, 
and the others in November ; Messrs. Yamauchi, Yamagiwa 
andM. Maeda as well as Messrs. Sugiara and Ban, on the 
tenth ; Messrs. Kuwada and Nishiyama on the 21st ; Mr. 
Inagaki on the 24th and Mr. 8. Maeda on the 25th. 

FiKLD WORK. — Svrrejfing. — In 1870 the assistants had 
with nhnost uninterrupted fair weather done so much 
liohl work to the comparative negleci of otfico work that 
they had been unable iu the short following winter sea- 
son to fiirMli the mapping so far as to have the geology 
studied out; and in the fummer of 1877 they had been 
mostly oecnpied in adding to the extent of some of 
the surveys or In undertaking tlie field work of 
new surveys in other regions, snch as Tootoomi and 
Akita. In the spring of 1878, liowever, we had under- 
taken to mark on the mai)S the probable geological strnetnre 
and the outcrop of the oil bearing beds with tho help of 
both the observed rock exposures and the very numerous 
well sections that had been collected together by diligent 
inquiry. But (in 1878) on reaehiog Echigo again (and 
it was the same in Tootoomi) the assistants fonnd that 
many of the statements in regai-d to the depth at which 
oil or certain rocks had been met wiih in digging the 
wells were very inexact. The lenglh of the fathom had 
been counted difiereuily by different men, and by the same 
men at the upper and lower parts of the same well ; and 
many statements had been gi?en witli too great precision 
that were mei'ely inexact remembrances of pretty old 
wells. It was therefore impossible to make so confident 
a use of the well sections as had been hoped, and rock 
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exposures were songht out with renewed zeal and 
thoi'onghneeB, requiritig muoh ftdditloual snrvejing. The 
early surveying (of 1876) was also found to be in 

need of important correction in some places and a num- 
ber of now lines had to be run with the tnuisif. More- 
over, a great many new wella dug in the two years 
(1876-78) had to be surveyed, plotted on the maps, and 
I'eoorded as fully and aeeurately as possible. In a number 
of cases the depth of wells was tested and corrected by the 
assistants' own measurements. 

Trial wells. — Onr intention also at starting wss, after 
a little addition field work and mapping, to test our geolo- 
gical mapping by some experimental digging, if necessary, 
nud to give advice to the country people where they would 
best dig for oil ; but owing to so many unexpected alter* 
tions in the facts on which our geological mapping was 
based we were not able to give such advice quite so soon 
nor over so wide a space as wo had hoped. Nevertheless 
in the Idzuraozakl region of Echigo and in Kambaragoori 
the probable outcrop of the oil bearing beds has throngh 
a considerable space been marked out on the ground and a 
few wells have already been begun in accordance with our 
advice, and those that have been dug deep enough to form 
an opinion have been so sucoessful as to inspire the 
operators with far more faith in our survey than they had 
in some eases at first. From Tootoomi too word has 
come during the writing of this report, that in the past 
year many new wells have been undertaken, partly accor- 
ding to our advice, and that the result has much increased 
the coufidenco of the Inrger and more intelligent operators 
in the value of our work. 

As the country people were almost everywhere eager 
to dig deep wells on their own account wherever we 
should encourage them to do so, it was unnecessai7 for ns 
to undertake any sqch oxpeusive >Yorks merely fur {\\q 
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purpose of tenting the geologieal sirueturey and according- 
ly the asaistants did not at first go beyond a Utile super- 
ficial <ligging to try supposed onlcrops or uncover im- 
perfectly exposed dip surfaces. After I luul left Ecliigo, 
however, probably owing to an iinperfoct undcrslnmrmg 
of tlie circumstances, orders wore given nie by the govern- 
ment to instruct the assistants to begin some deep wells ; 
and the orders were wsisted upon, in spite of my renewed 
attempts to explain the eironmstanoes more clearly. 
Accordingly three deep wells were begun near Idsnmo- 
zaki, and placed especially in chnrge of Mr. Akiyama, 
who on tlieir account still remains in Ecliigo; and two of 
the wells have been lemarkably suooessful. At my 
sugf^estloji, however, tiie wells were nt the end of 
January, 1879, quite removed from the Geological Survey 
and from my charge. It is my opinion that» although 
the digging of oil wells is profitable to the country people, 
it can be (as shown in my report for 1877) hut little so, 
if at all, to a mercantile company (even at higher prices 
for oil than those that have prevailed the past year), and 
on tlic average conid only result in loss to the govern- 
ment. We found liiBt summer in Ecliigo that the cost of 
well digging by a niercaiililo company as staled in my 
report for 1877« was one-half grcnlcr than whai it cost 
the vlllngors or farmers ; and it is almost absolutely un- 
avoidable that government work should be at least twice 
as costly as that of a company. The government must 
pay higher pi ices for labor anil malermls, besides the 
salary and travelling allowances of an oflicinl for over- 
sight and probably must besides sell the oil produced at a 
disadvantage. 'J'he (.'ouutry people on I lie oilier hand 
overjiee their own work, can get labor and malurials from 
their own families or laud or can bargain for them at 
their own convenience aud have to pay no excessive prices. 
The produce of the oil wells is on the average so small 
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that, when tlio cost is frohled thovo must clearly ho in 
f^ciiornl nothing ])nt loss. 'IMiorn \v;is, jiorlmps not un- 
naturally, .somo ini[)iilien{to to lurivo nt defmito results 
from our survey ; hut tliero iiro already good direct re- 
suUs if onr maps and advice can serve as a guide to the 
country people in digging their wells, and if we can 
prevent the waste of money by n government oil specula- 
tion that would prohahly be disastrous. Indirectly, 
Icpspne*! li^k or increased certainlv in oil Avcll dif'Mnrr 
\\\\\ he a good result to the nation in diuMnishing Iho 
losses and augnici'.ting I ho profits and wealth of the 
inhabitants of the oil regions. It seems io me therefore 
highly unwise for onr survey (in spite of the hopes 
entertained at the outset) to undertake deep well digging 
except where it may prove absolutely necessary to test 
some geological opinion that seems probably to he correct, 
but too uncertain to ho a guide for i)rivatc operators. 

J inprorciiii lit o f Mt thorl^. — \Vc carried nn iron lift pnnip 
to the Tootoomi oil liehl for ti ial in the oil wells, if need 
be; and during my visit there the making of a wooden 
plunger pump was begun. The average product of the 
oil wells, as shown in my report for 1877, is so little that 
a very small outlay for apparatus would take away the 
profit altogether; so that it is absolutely necessary to 
umke u.se only ol' t!ic most inoxjiensivc methods and 
work with the utmost economy. ICven an iron pump-\vitli 
an iron pipe and pump rod wouhl probably bo too dear a 
luxury in most cases ; and, if the pump were to be work- 
ed by hand, there would bo little or no saving in the cost 
of pntvor as compared with the present system of raising 
the water in a bucket. As the wells, however, arc very 
narrow (al«oub thico IVcl ;ind a halfsquarc), only one man 
enn woik in them at a linH> ; and ifliis time is taken up 
in baling water lie cnnnoi (.f course nnikc so good ]n-o- 
gress in digging in the few hours when the daylight is 
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snfficiently strongr. A pump mny fhcrefore bo nt Wmps fin 
imporlniit oonvcniencn : nnd o>ppri:illy so if limso ]in\vnr 
or water powor should ho a])plie<l to that ami other pur- 
poses connected \vitl» the well dipf^iug. It seemed pos- 
sible iliat nu iron boiiu4 wooden plunger pump with a 
light bamboo pump rod and a stoat bamboo pipe tightly 
wonnd with cheap connti'j made cords might be strong 
enough to serve for raising tlio surface water from some 
little depth (niul it often penefrates only to a depth of ten 
fathom:^^: and it wonhl have (ho advantage not merely of 
chonpiioss of first cost hut of" siu h f;iin]>liclty of construc- 
ti«»u that it could be nia(io and rcp:iired hy the ( (umlry 
carpenters and blaoksinith.«. For a greater depth two or 
more separate lifta might be made use of. At any raio 
the iuexpensire trial of snch a pamp for moderate depths 
would readily satisfy the operators whether it would be 
worth their whilo to go to the expense of an iron pump 
and pipe. The wooden pumji made at Tootoomi cost iis 
only two yen and throo-quai tcrs all ooinpleto (witlioutpipo 
and rod) ; and with good bainhoos nr>t wound with cords 
the water was carried safely to a height of about ilvo 
fathoms. The Tootoomi operators were however so in- 
different in tlie matter (as they are little troubled with 
water there), that we could not get the pump made by 
their busy carpenters until after I came away ; and I do 
not know that it was even tried in an oil well nt all. 
About the end ol llic year it was f^cnt to Echigo to bo 
trioil there bv Mr. Akiyauia, il' con vcMiiont, and to servo 
perhaps as a mode l f(»r others ; hut with what result we 
have not yet heard. Before its arrival, however, he used 
the iron pump in at least one well. 

While in Echigo I showed the assistants fur the benelit 
of the well diggers liow the surface water or the water of 
a lower portion of a well might probably bo stopped out 
successfully by means of strong wooden tabbing thorongh- 
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ly closed on its out side at the bottom (and likewise at 

the top if it should not reach to the surface of the ground) 
by cliiy rauiii»L'cl in hctwdcii it uiid the widls ol' I lie well 
ftbovo a broad support set in the rock at sonic di.stancc 
below (lie water bearing vcin^ : but I am not aware that 
the adviijo bas yet been followed in any case. Tubbing 
is already made there very neatly for common water 
wells ; and we were told at Dooyama that it would cost, 
fora diameter of three feetand a half feet and a thickness of 
two tenths of a foot, only twenty-five cents a ruuninf? foot, 
It is pretty clear therefore tliat the expense of suitable 
work of the kind would be inucli less than the cost of 
|Mtmping out the water during the wliolo lime that the 
well is getting dug and yielding oil. It is found that 
below a depth of thirty fathoms there is seldom any 
water to speak of^ and commonly none below twenty 
fathoms, and often none below ten fathoms, variously in 
ditlcrcnt regions. The removal of tl»e water cither by 
btopping it out or by constant pumping is especially 
desirable, because its presence hinders the tlow of tho oil. 

We had hopes of experimenting in the field ibr the 
improTcment of the lighting of oil wells which is now, by 
daylight merely, so dim that digging is cai'ried on only 
between nine and three o'clock. We took a small portable 
electric mine lamp to Echigo, and tried it in the method 
prescribed by the Yokohama nieiehant of whom it was 
bought. It coulaincd for a galvanic hattery a small brass 
jai* holding a porous cell in which a large i)iece of cuke 
hung from the hard rubber cover of the jar; along side 
there was a Buhmkorff coil ; and the whole was contain- 
ed in a small strong wooden box to be strapped on the 
miner^s back. A couple of copper wires from the Rnhm* 
korffcoil were ]>votcctcd by india l ubber tubes and reached 
to a strong glass tube carried on the miner's breast and 
containing a Geissier tube with rarefied air aud platinum 
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wire poiuiB. We hnd nlrcjidy tried charging the baltory 
with a solution of hliie vitriol hut had not succccdeil in 
making a gooil li^rht, nml now by I'le soller'.-^ julvice, afior 
the delicate plaliiiuin win- cnnneclions lind once broiioii 
and been repaired, charged it with dilute suli>luii-ic acid 
lu thB brass jar and nitric acid iu the porous cell. Tlie 
galvanic action was very strong, and a little flickering 
light was produced, whicli however disappejirod within a 
few minntes, before it conld be tried in the dark drainage 
drift of an oil well near hy. The electric action was so 
strong loo that on touching ( he conneclini^ niclallic wires cr 
screwrf with tho linirpr or a ])ivi'^j of metal theic was a 
bmall viiiiblc spark. It was clear therefore that it wouhl 
not bo safe in an oil well ; for even so small a spark could 
set fire to the explosive gas there. It seems extremely 
doubtful whether a lamp requiring so much care and 
apparently getting ont of order so easily can over bo safel}' 
used by the country people so entirely ignorant arc they 
of electric mat(cr» ; though it is possible that sonic other 
electric light ndght be more successful. 

It seemed, then, the more worth while to try the plan 
of increasing the daylight in a well by a largo reilcctor 
made of common' window glass in a sash so hnng that 
it could be turned both vertically and horizontally so as to 
send the sun's rays at any hour of the day down a well 
OP along a drainage drift. For the wells and for many 
drifts such glass without any silvering would "totally 
rcllect " the rays, and llic cost would therefore be little. 
The experiment was (o have been Iried by the assistants 
after I left Echigo; bnt owing to busy preoccupation wiiU 
•the surveying and mappiug it was neglected. The village 
well diggers were not very eager to have such an improve- 
ment in the light, except perhaps for drainage drifts ; 
though tho time that digging in a well could be carried 
on every day might be doubled, and consequently (for 
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exauiplo) the water to be raised while digging a well les'^ 
scued by one half. They seem to feel preify well satisfied 
■with llic })rc>cnt plan of lighting the well by a large sheet 
of yellow oil pjiper hting over it at an jingle ol' forty-ilve 
Ucgrecti, coveriug a hole in the roof of the grass but built 
over the well ; aud certainly the apparatus is inexpeosiTC^ 

The present method of sending air into the wells was 
also considered while in the field, buf, would seem to be 
hardly capable of much improTement so loug as moroly 
human labor is employed ; for the application of such 
power by treading upou the oscillating top of" the large 
"wooden hellow.s i?- probably the most ceononiical and 
cH'cctivo mode of usiug bumuu slrengtli. It', howovcr, 
horae power or water power should come into uso, pro- 
bably the Hartz ventilator, or the trompe blast, or a 
revolving fan, or blowing cylinders would be a more con- 
venient blast apparatus. 

It seems pretty certain that, in many oases at least, 
there would be deeidcd economy in making use of horse 
power (with a gin) or water power in digging the oil 
welU ; since so large a portion of the power reqnired is 
applied in so purely mechanical a way. Nevertheless 
the cost of the capital ueeded and the expense of repairs 
to machiuery malie it advisable to begin experiments in 
that direction rather cautiously. I am more than ever of 
the opiuiou that the setting up of stoam engines and 
boring maehines would be unprofitable ; for the experi- 
ment has had now for a vcar or more a lou<r trial in 
Kniiikigoori in Eehigo, where the machinery that was 
Ibrmcriy used a little near Idzumozaki by the old Oil 
Company has been tried again. Although the well • 
proved to be in an exceptionally favorable place, the 
progress of the work was slow aud expensive on the 
whole, ami [)IecCB of tho apparatus had to bo sent for 
repaint to this city, aomo two hundred miles. But a 
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horse gin eonld easily be made by the country carpenters, 
would not be costly and would enable decidedly cheaper 
power to be used than' the present human labor. It is 

true that in tlic case of shallow wells ifc would take nearly 
or quite as many men to udoiid to the horse and to the 
careful guiding of the water l)ULkct or the rope net in 
which stones and earth are raised from the bottom of the 
well 08 it now does to do the raising altogether ; but at 
deep wells more lifting power is needed, up to six men or 
more, and there would be a saving. Besides, the same 
horse gin could work the blowing machine, which now in 
deep wells requires the labor of even as many as eight 
men. In Eehigo, horse iiirc (ineluding the horso hoy) 
costs about dou])Ic the wages of a hilioror. A gin would 
have the advantage that alter ihe digging of one well 
wag finished, and perhaps one or two other very ueur 
ones, the machine cotild be removed at no very great 
expense to any other site fur a new digging. 

Water wheels would be more permanent, and con- 
sequently of less universal application ; but by rods or 
ropos or wires the power could be carried to a consider, 
able dislanee in any direelion fioni its source. I'articular- 
]y tiie bhist might be carried in pipes very far and very 
conveniently, with small loss from friction ; and in the 
same woy with compressed nii* used in a machiuo just 
like a steam engine a distant water wheel could give all 
the power needed for raising the stones, earth and water, 
and for blowing such power would donbtless be in many 
cases fkv chenpcr than liorse power ; but in other places 
suitable streams woidd he loo remote, and sometimes water 
. is in so great demand for irrigation liiat tiie farmers 
already in possessioji might require au excessive price Ibr 
its use in the smnn^er season. 

Although small water power machines of various kinds 
are extremely numerous iu Japan, the total neglect of eo 
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great & source of power and wealth as the larger streams 

mii^lit Airnish fs veiy striking. The reason is no doubt 
lli.'ii (lio pcojilo It;iv(i not yet become familiar witli the 
melliod.-i (tf building large dams, nor become accustomed 
to accumuluto and risk capital iti such enterprises. Of 
coarse there U always the coudlLioa that the ])ower can ia 
general be carried to no very great distance from the 
stream, so that the material on which the work is to be 
done has to be brought to the mill and therefore the roads 
or other means of communication must be in such a con* 
dition as to make the carnage not too costly. For that 
reason the improvement of the waggon roads would be- 
como additionally important. The very damming of the 
rivers would be a means of improving their navigation ; 
and water canriage, iu spite of its slowness^ excels so very 
greatly in cheapness that it is especially desirable for 
Japan. 

The rain fall is enough and the descent of the rivers 
from the central mountains to the sea ample to give in the 
aggregate an immense amount of power. The simplest 
of the water machines, the little spoon ^shaped water lover 
so often seen in the country in use for pounding and 
cleaning rice, saves the work of a full grown man, and 
consequently must earn for its owner the equivalent of a 
man's wages, and therefore adds to the ower's wealth and 
to that of the state as much as is necessary for the main- 
tenance of at least one inhabitant, perhaps far more, if you 
consider that it never sleeps and is rarely indisposed or iu 
need of a holiibiy. Every man that could so be replaced 
by a water machine would be free to undertake other 
work that might be more iu need of intelligeuoe, or would 
have leisure for study or amusement. Increased wealth 
often leads merely to increased luxury, but that is not the 
necessary nor final result ; and if it be at all desirable that 
the higher human faculties should be cultivated, it is 
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oei'iAinly a decided gain that, so far as possible, tho labor 
reqaired hy the human race should be aceompHslied by 
the forces of external nature, forces that are mostly 
derived more or less direcily from the niys of the sun. 

Alroiiily •ijioat <liircreiiccs in l)nlli the wo.ilth and on- 
lii^htomnont of diirerent nations can I'C seen to ilcponj 
very much upon the extent to wliich natural forces are 
utilised; to which a man's lifetime is not necessarily tnkeu 
up in tho very grossest mechanical labors, in cultivating 
his fields or in grinding grain or spinning and weaving 
by hand merely, in pounding rice with a treadmill, in 
canying biii'dens alonj* roads iinpnssnblo to horse?, or in 
lofidin'' single pack horses over roads loo had for watrfroiis, 
in carryinf^ liy land where improved river ov sea navijra- 
tion woukl make water carriage possible ; on tlio dc«;rco 
to wliich the streams do not flow down idly to the sea, 
the wind does not blow uselessly, the tide does not rise 
and fall without good effect, the undergi'ound stores of 
coal are not left unburnt, and even the direct warmth of 
the sun is turned to account. 

Office If'or/f. — Our (ime in t!ie olHee dnrinL^ tlio sjiring 
was rlnetly taken up in mapping, especially in working 
out the geology willi the Ijolp of numerous cross .soetions, 
as already desei iljod for the preceding winter months in 
my report for 1877. The Accounts were also completed, 
as mentioned there, with a single-entry ledger. Between 
ray Tootoomi journey and the long journey my time was 
taken up in great part by the writing of that report and 
p^cttin^ it printed, particularly after tho assistants hnd 
starteil ibr Echigo, 

Mv Own JorwxKvs. — The Tonloomi Jo/nnri/. — 'I'he 
journey to To('lo(»mi and back was described in my report 
for 1877. While tlierc I spent a couple of days in visiting 
several newly discovered or newly tried oil places (at least 
so called),, namely: Ooiso, Ogami, Hirugaya, Kurobe, 
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Nakanislii, Hirai, Umakiitatani, Sliatsuboiiyn, TIaslnpjara, 
Nnkiuniira, Nitn, Kalahama ; but found none of tlicni to 
be very prouiisiiig, though all but two or three had traces 
of oil or of oil <i^as. Another day with Mesars. Sugiara 
and Bail I verified their very careful and namerous obser- 
vations of the dip of rocks near Sugegaya. The rest of 
the time was mostly spent in working with them or alone 
in the office on the geology of the map.s, trying to make 
ont salisfiiotorily the delnils of the geological strnctnre 
with Ibe help of the well sections and of such additional 
field work as they were able to do hastily and map at 
ouce. It proved, however, to he desirable to extend the 
search for more rock exposures, and they botli therefore 
staid a while after my return. Even otherwise there was 
no opportunity to begin or advise new wells at once, as 
the oil leases already granted were pretty full of wells, 
and tlie issue of new leases was at the moment delayed 
by lilinjation. 

The Long Journey, — Slaiting on the 21st of June, 
by the same road as the year before (the Ooshiukaidoo), 
we went northward as far as Nogi (17 leagues) 
and then turning to the left of the main road, still 
northerly, within half a dozen leagues reached Tochigi 
near Iho northern edgo of the great Tonegawa plain. 
A few of the minerals of the Ken were shown to ns 
by the Kcnchoo at Tochigi : but the Ken is not very 
rich in productive mines and those of Ashio are reckoned 
by far the most important. From Tochigi we went slill 
northwards to Imaichi on the main road of tho preceding 
year from Utsunomiya to Nikkoo and two leagues sou- 
theasterly from Nikkoo. The road for the first half of the 
way as far as Kannma was nearly ilal, with hills on the 
left growing higher and higher as wo went forward. They 
would appear lo be of I ho mctamorphlc and crystalline 
rocks of the Kauioikotan Group or Series, as showu by the 
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pf l.lilpfi ni the orn=:«iiirr of flip 0<r«irn rivor near Ivniia^nki, 
two-tliirdd of the way to Kunuma, incliuliiif; soine coiirso 
syenite, some fine, gitkiucil ^rntiito, some blackish an«I 
some light gray quartzite. Near Idzurn among the hilla 
some three or foiii* loagnes west of Kaiiasaki there nro 
said to bo some very iuterestiug large limestone caverns, 
also no doubt in the metamorphic Kamoikotan rocks $ but 
we did not dchiy to turn nsidc, and, see if po>.«il»Iy the 
(•uvc'in>i ('(Mitaiiied pi ( lii-toric luinian reniain<, as hnpjtens 
so ofleii in wcstorn coiinhies. As far as Kaunsaki. wo 
had since leaving home bcgm no rock exposures cxcoj)t one 
or two of what seemed to be old alluvium. Perhnps half a 
league north of Kauasaki and nearly as far south of Ni- 
regiy we passed an exposure of light gnj granular porlite. 
From Kanuma the road had a much more decided, but 
still {gentle ascent growing gradnnlly steeper the rest of 
the way to Nikkf>o, Ilachiishi vil!a«,^o (about 2.000 feet 
nljovc lh(.' sea), with nuincroJis road side exposures oflmti', 
yellow or brown decomposing puinice, Bometimes under- 
lying level bedded gray volcanic ashes. 

From Nikkoo we went six leagues and a half southwest- 
ward on the Koodzuke road to the Ashio copper mines ; 
at first rising rapidly and crossing midway a pass about 
4.O0O feet above the sea, and then descending to 
the village of Asliio, still in the midst of mountains, 
about 2,000 feet above the sea again. The first lenguo 
and a lialf or so was the ro.'ul of tiio previous year to 
Chiuzcnji with expcsurcs at IluchiishI of quartz porphyry. 
Another half league further on, uenr Hosoo village there 
wore still exposures of the decomposing pumice but (hej 
wore soon succeeded by somewhat similar looking ones of 
decomposing gray granitic sand ; together with which was 
exposed in place here and there nil the way to within half 
a lengao of Ashio village ^riay quartz porphyry with 
oilhoclasio (occasionally course) and, at least in s«nno cases. 
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olij^oclasc atul qnarlJ^, witliout micu, in a ilark or li^ilit 



scanty j s t ) «:iv(j tho rock at lirst siglit a gianilic or 
Bycnitic look. The preceding year 1 hail found river 
pobbles of a similar rock oonlaiuing bosidos tho two 
folspars aud quartz in a scaoly gray matrix horn- 
blende also, wliat miglit be called a syeuile porphyry 
aud it WAS said to occur in place about a league 
down slreain from Kegonnotaki. On tlio Ashio roail a 
very lew niiuule fjrains of ye llow iron ))yrites were seen 
in tho jjorpliyr}'. I .suppose all tlieso porpiiyries to ho 
ancient and to belong properly with tho crystal lino rocks 
hitherto classed together under (ho Kamoikotan series. 
On llio Ciiinzcnji road I had also seen pebbles nnd ex- 
posures of bard) blackish gray old volcauio rock, aude- 
site^ containing much glasuy tricliuic feldspar (pro' 
bably ohgochiso) in small crystals, dark green pyroxene 
ami maguelile in a grayisii black matrix that 
w;is sometimes vcsicnhir. On the way to Ashio village 
from half a league short of it and close up to the principal 
mined a league north tho exposures were of bltvok clay 
slate (somotimos with imperfect cleavage), like tho slate 
near Kamaishl and elsewhere among Kamoikotan rocks* 
At (ho mines themselves however I be rock is again the 
jjray qnartis porpljyry, abounding with quartz in grnins of 
pea size in a white felilf^nar matrix. The rock contains 
al:s0 many pea and beau sue, more or Iqhs rounded, h'lta of 
black slato ; a circumstance that was noticed too in like 
rock near Hosoo. Like facts observed elsewhere in the 
journey (see for example pp. 25, 31, 39, 40, 41) and com- 
pared with closely similar ones recorded neai'ly forty years 
ago as occurring in fiyeiiito in my native rogioii (sco 
Hitchcock's Geology of Massachusetts, 1841, pp. 669 
ami (S77-9), where syenite Ima more recently been found 
to coutiiiu foasil triiubileb, btrengthuii my tsubpiciou that 
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many if uot nil of the pliitonic looking rocks of the Kamoi- 
kotuii Group are in lealily nietamorphio. 

Tlie preseuce of the bits of bhick slale of course show 
that in any case Iho porphyry at the miues is newer than 
the slttie thai faraished the fragineute ; jet the elate that 
is exposed between the main Tillage and the mines woald 
rather appear to lie in the form of a sharp, narrow basin 
running northeast and southwest with the porpliyry of 
the mines underlying it conformably on the northwest. 
IJnL the d\[)6 aio nearly vertical and perhaps sometiuies 
ruvcraeil ; so that the strueluro is a Utile ilouhtlnl. 

The Ashio coppenuines have been worked over since 
1610. They are in two groups, of which the main one at 
Idezawa and Akakura covers a space of half a league iu 
diameter, and is a little over 2,500 feet above the sea, on 
the headwaters of three or four small valleys that descend 
from the Bizendate mountain as a central point, and is 
about a league north of Ashio village. The otiier group 
at .Sunokoba.shi is nnieli smaller and lies about half a 
league southerly from liizeudate in a small valley that 
empties into the Watnraso Biver at Ashio village. The 
veins are perhaps fifty or more iu number, and run gene- 
rally northeast and southwest, though many are in other 
directions ; and the dip of the veins is said to be generally 
about vertical. The ore is almost wholly copper ore, 
mainly copper pyrites (with a very little black oxide of 
copper); but one mine is said to yield a little galena. The 
greatest width of ore is in the Oogiri mine, where 1 mea- 
sured it at one point seven-tenths of a foot in width, and 
where for a length of about two fathoms it maintains a 
width of four-tenths of a foot, but then quickly becomes 

• 

abont one tenth of a foot or less, wliieh is said to be the 
greatest width throughout the rest of Ihe mine. The 

other mines are all inferior and only three of them are 
worked by the owner, though a score of miners work on 
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their owu uccoual sumo other veins that are said to be 
about half a teutU of a foot wide. Xbe whole uumber of 
mines would seem to be about as large as the number of 
▼eiiis. They are all adits, very uarrow, orooked and 
uoeveu ; some of them are np to 200 fathoms or more in 
IcDgth ; and in no case is there mining below natural • 
draiuage level. 

Both blister copper (aradoo) is made with roasting iu 
kilus aud smelting in small hearths in the old Japanese 
stylo $ aud blue vitriol is manufactured with roastiug, 
leaobing, boiling down and crystallizing. It was stated 
to me that in the eleven months ending with May* 1878> 
the ore smelted amounted to 813,000 lbs. (3,736 kamme); 
aud that the ore (including one tenth of slag) from which 
the blue vitriol was made yielded about five per cent, of 
vitriol (aud contained therefore about per cent, of 
copper). Evidently by some error, however, it was stated 
(very precisely) that the amount of blister copper made iu 
the last half of 1877 was 59,827 lbs. (44,870 catties), 
which would have been 41^ per cent, of the ore smelted 
in the same time (148,917 lbs.), whereas pure copper 
pyrites contains only 34^ per oent of copper ; and that in 
the first five months of 1878, the amount made was 
48,800 lbs. (36,600 catties) which would have been 28J 
per cent, of the ore smelted in tlio same time, a result 
almost equally improbable. At the copper mines visited 
by me iu 1877, (Osaruzawa, Aui, Yusenji, Kauabira), 
whore the ore is similar to that of Asbio aud the same 
methods of washing are followed, tbe yield of refined 
eopper to the washed ore smelted does not vary much from 
twelve per cent. It seems therefore quite probable that 
the yield of blister copper at Ashio in the first five months 
of 1878, may have been only the half of what is stated 
above or iiL most 25,000 lbs. (3,000 kamuio), abont fonr- 
teou per ceut. of tho ore that was smelted. There ai'e 
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also several ciicuinstaiu'cs that confirm mk Ii u low csti- 
niute, aiul i-liow tou tliat the ainotinl of lilue vitriol made 
'was only about half what was stated, or about 3,333 
(400 kammo instead of 777 kammc) a montli. Tiio 
blister coppor was worth last satnmeir (subtracling the 
cost of freight to Tokohama, fiAy cents a picnl) about 
fifllcen <lo11nrs and a half a picul ; and the bine vitriol 
about cijjjht dollars and forty cents a [)icul. Tlio income, 
then, for thclirst live mouths (if 1S78, after suhlractin;^ tbo 
ontlay for fuel (which as near as conid he ascertained was 
ahont $1,150), nppenr.H to liavo been at the rate of about 
ji|!.>4l a month or $6,o00 a year ; and that divided ntnon^ 
300 men whicli must apparently have been about the 
number of workers employed (in a population of probably 
450) would give I hem an avernrro of only $1.80 a month. 

Ajrain, each minor is paid by the dny in money twenty 
cents tmd in food the vahie of 6^^ cents ; or in all 26i cents, 
and bis tools are cslimatcd to cost in addition six cents; 
making the whole day's work cost 32^ cents, not counting 
powder and light and special rewards for good work. 
The carriers are pnid in like manner the valne of 16i*s cents, 
a dny. By the piece, as stated to mo, tou doUai's are paid hi 
comparatively sofb rock for cutting n length of Ave feet 
by four feet lii^jjii and 2h to tlirec feet wido> about il 
month's work : and in hard rock 20 dollars for the same 
space, about two month's work ; and in addition the siimc 
food ami tools (and probably powder and lii^ht) are sup- 
plied as iu work by the day. The whole cost is therefore 
respectively at least $13.66 and .$27.32, not counting the 
cost of carrying out the stuff mined. Supposing then thecoat 
of dressing, roasting and smelting the ore to blister copper 
to be about six dollni-s and a hnlf (about the avornr;e in t he 
Chinfjokn, and apparently not far from the cost at Ashio 
in former years) leavin;^ nine dollars as the valne of a ])icnl 
of copper iu tiio ore ; and oveu supposing no copper to bo 
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loBt In smelting ; it would need an average width of about 
one qnnrter of a foot of ore tliat is one-half pare copper 
pyrites (or aomewlmt riclier ore tlmn the average of 

>vaslicil oro nt oIIrt rlujKLiiesc ('<>pi>er mines) to ]):iy ex- 
penses with the (3omparutivelj .soft rock and clieap mining; 
for there woulil ho in the space under considci alion fiock- 
oniug 250 lbs. of copper pyrites to the foot, and I3'6ji lbs, 
to the picul) 5 X 4 X 0.25 x ^ x 250 x 34^ ^ ^ ^ 
9 » 14.51 dollars in value of copper; and it would need a 
width ofabouthalfa foot of such oretopaj with tlie harder 
rock. There cannot in my opinion he the least prctenfte 
that a width of even a ([uarler of a fool would be main- 
tained a^ an average of any large portion of the vein 
conUiUiing one-half its bnik of pure ore even in the 04)giri 
mine, much less in any of the others. It seems therefore 
quite sure that with present pricea aneh thin veins in 
such hard rock cannot he worked with profit. 

We retumied to Nikkoo and set out for Aidzu, passing 
through Imaichi again, and Oogua and Takatoku (five 
leagues from Nikkoo) of the preceding year's journey ; and 
seeing near the feny just rIkh t of 'i'akatokn another out- 
crop of the quartz porphyry like that of (he Ashio 
Pass. At Oogua we were told al)out some recent 
attempts to reopen the long abandoned Senoo copper 
mine in the neighboring village of Kohiyaku, and it 
appears that there had been found a width of about 
one or even up to 2^ tenths of a foot of a mixture 
of copper pyrites, with some tliree times its own quantity 
of gangne that was partly kaolin ; and a specimen of the 
ore was shown ns. It is not in the least probable that 
such a thin poor vein can bo worked witli any profit in tlie 
very hard rocks of tlntt region. The next day, several 
leagues further on, a man brought ns more specimens of 
the Senoo ore, and some of magnetic pyrites, of which he 
saUl there was a vein nine feet wide about a hundred 
ftlthoms from the copper mine* 
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At Tnkatokii wc entered almof^t nt onro tlic mountains 
again, and kept on up (lie valley nortUwavd ihrouf^li 
Oobara aud (without crossing tho river to Bee a spring ou 
the opposite shore at Takiuoya in Takimura, which we 
heard of afterwards, as very hot, but without taste or smell 
and apparently very pare water) through Fnjiwara (near 
which many holes for ore were dug about a hundred 
years n^o), to Takabara, where we saw on the opposite 
river Ijauk the Kftwnji hot springs. The temperature of 
the main spring is -tS^'C. and the flow perhaps a cuhie foot a 
second. There is much gas but, it would s( cm, no 
sulphur. There is another spring a few yards down 
stream with a temperature of 41°C. but only half as 
strong in quantity aud with less gas; and one of rather 
warm water a few yards upstream of perhaps one tenth the 
yield of the main spring. At a spot called Koshiozawa 
about half a league from the village of Ikari, on our road 
lialf a dozen leagues north of Takahara, there is said 
to be liigh up the mountain a vein of copper ore, of 
which a good looking specimen was shown, perhaps one- 
half made up of copper pyrites ; and another specimen was 
perhaps one-flfth copper pyrites and the rest binish gray 
siliceous gangiie. The country rock was described as 
white and very hard. A hole about three feet deep was 
dug there in 1872, aud then temporarily al)andoned. 
There are said to be two places at Ooshiosawa, a spot 
about five furlongs still further north, where tiiere were 
old copper mines, adits about ten fathoms long abandoned 
a dosen years ago and now fallen in. It was said also ilint 
at Arayn in Shiobara, four leagues east-north-east of 
Ikarl, there was a hot sulphur spring of abuudant yield ; 
and that thei'e was limestone there. 

From Takahara to Ikari there were many oxposnres of 
of rock still of tlio Kamoikolan Grou]i, chiefly (junrtz 
porphyry, often greenish gray in color weathering light 
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browD, hai sometimes with a dnrk gray matrix ; sometimes 

Willi sliglilly roiindoil and somowliat aiiffular frngmciitft of 
, Maoki^li siliooous sinto and i)iukisli (|M.'irtzito, making it a 

piuUliiig-stone ; somelimcs syenitic or even a true syenite ; 
' sometimes crnmblinj; in'o gray or liglit hrown saud ; somo- 

limea forming higli clifSi ucai* the river or higli up on the 
mountain side. Similar exposures wero seen here and 
there for four leagues northward from Tkari as far as the 
Tnouiitain pass about 3,000 fcefc above the ncn, near Ynko- 
gjiwa, ibo bonndary of Aidzn ; somotinio^ ratbor 
angular jicbbles sis largo ai^ the fi-f. Tlicnce northerly 
down hill by a narrow valloy tlirou^li Itozawa to Kawa- 
shima, four leagues, there were similar rocks ; and then 
four leagues north-easterly with a rather more open 
counlrj and fewer roadside exposures through 
Nakanrai and Tajima to Narahnvn, here and thero 
like rook^ were seen, and ninny of tlicir pebbles 
found in llio shir.gio of the rivers. From Narabnra I 
crossed the riv(M- and went by I lie more dilliciill road past 
the Yunoliara and Ashinomaki hot springs to Wakamatsu 
(ten leagues), the pHneipal town of Aidzu (about 800 feet 
above the sea) ; while Mr. Adaclii with the baggage went 
by the more commonly travelled road. From what he 
saw it would appenr timt only the snmo ancient crystal- 
line rocks oocnr alont; that road. At the river crossini]: of 
Naraliani there were ex])0sures of light gray soft siialy 
sninb'ock, with nearly level dip, apparenlly of like ago with 
tlic Toshibols Group of Yesso or the oil bearing rocks of 
Echigo. It would seem to be of very limited extent, 
confined to the lowermost part of the valley, near tho 
river level. Tho other exposures along the road, pretty 
frequent all the way (o within a couple of leagues of 
Wakamatsu, where the valley opened out into the beauti- 
ful, basin like, mountain circled plain of Aidzu, wero of 
tho same ancient eharact.cr as before ; and chiefly greenish 
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gray* ^^^7 quartz porphjrj, though reddish brown 
and cramUHng towards the edgo of the plain ; but just 
nl>ovo Yamoshima there was iDlerstratiHed a light gray 
Imrd inot.iinorpliic and at Oonjawa, about midway, 

there was a l)lack clay.sl.ilo "with iiiipLM loc^t cleavago. T 
take it that the inoimtaiii range between SUimodzuke ami 
Aidzii 18 of auticliiial structure in the main; and ilic slate 
of Oogawa may perhaps correspond to that of Ashio. 

The hot springs at Tnuohara aro at the edge of the 
river, and are two in nnmbcr, besides another said to be of 
like character on the opposite shore. One of tho two had 
a toinporaturc of 4.)"" C, and tho. other G2°; and enob a 
vii'hl of porhaps twenty <j;a]h)n.-^ a minute. Tho \Yal('r 
scorns lo contain no sulphur; has a very little «;;vs ; and 
leaves a very slight, while, apparently cah'arcons; deposit. 
Near Ashiaomaki, some half a mile below tho villiige, 
there aro three springs in the river shingle, through which 
the water escapes ; and the temperatures are 43°, 43^ and 
41*^ 0. There seems to be no sulphur in the water, and 
no (asto to it ; but it forms a very slight deposit of wliito 
salt. On the opposite shore of the l ivor is tho Oyanoyu 
fiprinir, said to be of uhont the same tomperatuic. From 
Wivkatnatsu wo visited tlio Iligashiyama or Tcuneiji hot 
springs, the most celebrated of Aidzu, and distant about a 
league easterly, just inside the edge of the mountains, 
still apparently in the same ancient rocks, greenish gray 
and slightly decomposed. There are twelve springs be- 
sides four or live old ones tliat nni now broken in, all 
within a leuLrtli <»f a c'in})!c of humh-od yards alon^ a small 
river. The following are tho names of tho twelve and 
their tcmperatiiro in Centigrade degrees, and tho roughly 
estimated yield of some of them in gallons a minute : 
Oomiya, G0°, 82 gals. ; Arima, 59^, 60 gals. ; Yonekura, 
59°, much ; Mukootnki, (temperature at end of pipe across 
the river) 57**; Yadoyn, 57^, 35 gals, ; Ana, 57° 10 gals. ; 
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SoDyu, oi^ ; Fujiyn, 56°, 15 gals. ; Choojiyn, 5o", little ; 
Kitsunc, o i% little; J<\iiiil;iki uud Sliinljiki (Iwo pipes 
from one spiiiigj, 47" ; jMujiiin, 10°, 12 gals. Tlic wiitci* 
of all ticcuid to be of about llie uumc qiuility, williotit 
sulphur, taste, smell, gas nor deposit, except a slight, 
white one coutaiuiug silica aud carbonate of lime. 

At Wakamatsu raiuy weather enabled mo to write aud 
seud back a report ou the Ashio copper miuos. Also wo 
were coiiHulted about the Ishigamori gold mines about a 
league distiuit to tlic east ; aud some specimens ol" their 
ore wore biouglit to us. The vein was carcl'ully deserihcd 
as at one place 0.15 ft. wide Coi' a length of about two 
fathoms, but iu general ouiy 0.01 ft. or 0.02 ft. wide, aud 
uot by any means averaging more than 0.05 ft. in width. 
The oro was red ferruginous cellular quartz ; part of 
which (a heap described as 0.2 ft. long) they had reduced 
to a red powder and washed, obtaining a smiill quantity 
ofmaguctie iron sand that formed a heaj) about 0.02 It. 
long or perhaps one tUouaandLh of tiie ore. In the magnetic 
saud there were two or Ihreo minute specks of gold, per- 
haps Olio thousandth of tbo little heap ; making tho gold 
to be only one millionth of the bulk of the whole ore, or 
say one thousandth of one per cent, of its weight; and 
certainly it can hardly bo ten limes as much ns that or 
one hundredth of one per cent. There was also some 
talmlar baritc witli the ore, and some gianular gyj).-?nm 
coutaiuiug a few minute crystals of copper pyrites. The 
country rock appears to be a greenish white, very hnrd 
quartz porphyry. Beckoning tho cost of mining to bo 
tho same as at Ashio, one cubic f<iot or at most 125 lbs. 
(15 kamme), of ore, obtained from a space 5 ft. by 4 l»y 
0.05, would cost fur mining from .^13. G6 to .s27.o2 ; and 
even if its i^old were one hundredth ol' one ]>er ctiit., it 
would bo worth only four dollars. It is very clear then that 
there would be no proiit iu working the vein. It is uot snr* 
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prising therefore that the miucB wera abmidoDOcI about two 
hundred years ago ; and though they were reopened by the 

OuoComjiaiiy u lew ycjii .s ago were quickly given up again. 

Wc wore connultcd nUo iti reganl (o a luine at Oiiogawa 
about eight le]i«;iics road iioi thei ly l"ioui W'akaiuat.-u, 
where an ciithu?ia.stiL' ootiulrvuiaii h id for abi)Ut twenty 
yoat'S bccu diggint:; an adit now 3o fathoms long, led on by 
n vein of yellow ahinuig sUitt'oftbe color of goUl," per- 
ha|ia iron pyrites; and at last had for uiiio feet l»een 
iu a vein that wtis suid to be nnh colored with red 
spots, and that, as he averred, had yielded when smelt- 
ed by him with lead a hugt! proportion of silver. Wo ad- 
vised his piitron, who furnishes his capital, and who eon- 
suited us, to obtain if [jossibh- an impartial and trustwoi- 
thy analynia of the ore Ironi the Government Mining OHice. 

Ou starling forward from VVakamatsu I made an excur- 
sion to Touokuchi at the mouth oi iho beautiful luawa* 
shiro Lake (sometimes called Bandaiko), two leagues to 
iho east and some 1,750 feet abovo the sea ; and near it 
found blocks, a[)parently not quite in place, of old vol- 
canic, dark grayandesite, containing glassy triclinie feldspar 
(probably oligoi-lase), angite and nnignelite in u dark gray 
nuitrix; and on the way near Yasnl)ara, at the entrance to 
the h[\\6, saw an exposureoi' very soft lufacoous light brown 
gravel iu which tliere were egg size pebbles of gray! :»h 
white, long fibred pumice containing glassy triclinie folds* 
par (probably oligoclaso), augite and magnetite. From 
the road there are also views of Bandaisau, a high moun- 
tain some three leagues to the northwest of Wakamalsu, 
with its top often hid in elouds, cvidoiilly from its shape 
a volcanie uiounlaiu, and no donlit, the source of the rocks 
just described, as well as of the nniterials of the high 
j)latean eiosscnl m ar the lake, and most likely the caiioc 
of the lake's origin by damming up the former outlet of 
the portion of the valley now filled with water. 
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Iriien we went three leagues northerly through the plain 
to Shiogawa on the mam outlet of Inawashiro Lake ; and 
thence three leagues and a half to the north-castwai d I 

visited the saltwclls of Oosiliio, uboiib l,o()() feet :U)()vc liio 
sea, and «a couple of Ira^^ucs williiu the edge of Llic hills 
again, near the tiauks of Buudaisau. lu the villago of 
OosUio the only rocks to be seen were perhaps not in 
place, though large ; and they were dark gray andesite 
again, very like that seen near Tonokuchi, and containing 
likewise glassy oligoolase, augite and magnetite. In the 
village street there are two warm salt springs about ten 
yards apart hoth curhed with wood, and dug deep it wa.s 
.•iaid iiiLo tlio iock.« just described. One, tifteen feet 
deep has a temperature of 39^ C. and tiie other, 
said to bo about twenty feet deep, marks 37° C, and both 
are yellowish red with a great deal of iron mat, of which 
there is a copious deposit ; and both are very gaseous with 
small bubbles. The yield of each is perhaps six gallons 
a minute. About a hundred yards to the north, in the 
very edge of the village, there were five small wells, some 
four to nine feet dec]), four of which are still visible ; the 
deepest one with u temperiilure of 28*^ C. and the rest 
cold, but three of them at least mixed with surface water. 
The yield of salt water is also less than at the two main 
springs, and those that are mixed with other water are 
especially weak in salt and one of them is colorless : but 
the others are red with iron rust. A hundred yards or so 
southwest of the main springs there is a well about nine 
feet deep not very salt and with a small yield of water, a 
little gas and a little iron rust. No salt has been manu- 
iaetured at Uosbio for half a dozen years past ; but before 
that, it was made, according to the vill.igf rs' statement, 
for a thousand years. It is known for a cortaiuty to have 
been made for about 260 years. The water was allowed 
to stand a while, and, after the iron rust had deposited 
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itself^ was boiled down ; and white salt of good taste Was 
proiUiccd. One shoo of water, they say, yielded 12 

moinmo ( lb.), of .salt, or about 2h ]>cr cent., soiiiewbat 
lubjj tluiii t!Cii AViUor ; uinl for .seven sboo (of 400 moiiime 
lacli), oi- nearly a i)cck and a lialt" of salt thirty cubic foot 
(liiiifa (ana) of wood were burned, wortli uow 62^ sen ; 
making tlio salt cost for fuel ulono about nine cents asiioo, 
or nearly 2f cents a pound. Wlioreas on the sea shore 
of Akitn, where it made, the salfe costs less than one 
cent a shoo. Of course, then, there can be no proAt in 
mnkiug salt at Ooshio. Tlie yearly product used to be 
about 800 piculs, and wa.s made, iu tbe five lu.st niuntlisof 
tlic year. They told u.s that at Atsusliio, four le;i«;ucs 
soutUwe^lctly IVum Oosliio, and two from Kitakata there 
were about three springs, too hot to bear the hand iu 
them, likewise rod from iron rust, and yielding seven 
momme of salt to one shoo of water (about 1^ per cent, 
iu weight ) 

Then wo went from Sliiognwa through tlie alluvial ])1ain 
a couple of leagues westerly to liangc ; and begau there the 
ascent north-westward of the hills that aeparatc the inain 
valley of Aidzu from northern Echigo. On cros&ing the 
lir-st low ridge (pei hap.s a thoirsand feet abovo the sea) 
and desceudiug to Funato (a couple of leagues) wo met 
with exposures of soft greenish-gray sandrock, sometimes 
weathered brown, apparently of like recent ago with very 
similar rocks of the Echigo oil regions* Along the river 
at Funaio and Katnkado opposite, which drains all 
wc.«jtern Aidzu we found the pebbles apparently cx- 
clufjively of Kamoikotau rocks, .some of black blatc and 
somo of gray ."^yeniic. On the hill boyoud wo passed 
exposures again of tbe light gray or brown very soffc sand 
rock, sometimes with level dip, sometimes beyond Tabanc- 
matsu dipping as much as fifty degrees easterly or Ihirly 
dogroosy north-westerly. Just short of the hamlet of 
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Kaniaawa (about foor leagues from Bange) there were 

Bonio peMiIes in the rock, among otbors sonic hcan f^ize, 
roiiiuled onos of ohsidlati contniiUMg small {glassy fVMspar 
crystals; and about u huudred yards beyond Kaiusawa, Mr. 
Adachi fuuud some imperfect fossil shells in dark browu 
shales among the soft sand rock beds. For a league or so 
beyond that, past Shitalani, there were many exposures 
of a soft, somewhat fine grained, pale> bnt rather bright, 
green sandrock, weathering red on cliflTs, probably of like 
ago. Thence onward to ihe Kururaa pass (about seven 
leagues from Bange) exposures were fewer, and were of 
greenish gray very soft sand rock like that seen before. 
At ihe pass (perhaps 1,000 feet above the sea) (here wore 
exposures of crumbling granite with a strike of north 10^ 
east and a dip of SSP easterly ; and they continued some 
hundreds of yards on the fai*ther slope witli nearly ver- 
lioal westei*ly dips. Then light, bright green soft sand 
rock recurred (near Hoosaka) with a strike of north 35^ 
oa.st and a northwesterly dip of 45'' ; and a little further 
on with level dips ; and with numerous exposures as far 
as to the Ecbigo boaudary lino on the Torii pass (also 
perhaps 1,000 feet above the sea). Thence going 
over the Fukutori pass (perhaps 1,250 feet above 
the sea at the end of Sakooxan, the mountain on 
our right, we went down to Tsugawa on the Aga Biver 
the outlet of the Inawashiro-Lake, passing in our descent 
many exposures of red crumbling granite, that contained 
dark red feldspar, white feldspar, quartz and black mica 
without hornblende. In it there were, at one place nt least, 
rounded pebbles of fist size of dark green and dark red 
qnartzite. There were by the road side also many blocks 
of a gray granite with white feldspar, quartz and black 
mica. Shortly before reaching Tsugawa we found a(. (he 
ferry of the Tukonomi River, a considerable stream from 
the southwest, only pebbles of Kamoikotan rocks, gray 
granite, black Blfl.tc, and brown sand. 
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At Tsugawa tliey told as about some of the mines hi 

the npij^hlmrliowl. At Knsnknm in Kfinosft rillnpfo, three 
Ica.uiio** (o the noitlica>t nrc flio piiiifipal niiiios of all 
Aiilzu (for tills part of Eciugo was fonuerly imdor llio 
Pi'iuce of Aidzu); ami are said to yield $30,000 in vnliic 
of copper yearly. There is perhaps only one vein, though 
there are 19 mines. The width of the oie in the vtin is 
commonly about a quarter of a foot, but widens in ono 
place to about three feet. A specimen of the ore shown 
was about two thirds copper pyrites and one third iron 
pyrites, covered with rnst ; nnd no gnngne wns visilde 
oxre{)t Irnces of quartz. They wove cxpcotitic: «ooii to 
rini>li a new, low drtunat^e level, calleil the Oo<;iri, and 
were working on it in two hour shifis. The whole nuinhcr 
of workmen employed nt the mines, including charcoal 
bnrneis, is 600. [Fuller information gathered by Messrs. 
Kuwada and Nishiyama will be given in a report to ho 
appended hereto.] 

At Knjiuro Hadato, in Ynzawa village, two longnes 
WORfc from Tsugawa, tlipro i's a pilvcr inljic, worked sinoo 
187.> ; anil paid to yield from sixty to olirlitv nioninio of 
silver to three kamme of ore (two or tlirce tenths of one 
per cent.) 

From Tsngawa we went down the river by boat nine 
leagues (as it was called) to Kasujima, just below Bunda 
of our journeys of the two preceding years. The river for 
the upi)C'r half of the wny ran in a very crooked, rapid 

course among hi;-'h, rocky hills and niounluhi.s ; and llio 
rocks were all of tho Kanioikotan Series. They wcic 
cliieflv uray or red and brown, probahly granitic, partly 
crnnibliug ; hut about a league below Tsugawa there were 
exposures of gray and wliite limestone. About a mile, 
however^ north of Kiyoogawat a village on (ho right bank 
a few hundred yards holow Tsugawa, (hero arc two coal 
]>laces visiicd later in (ho season hy Messrs. Kuwada and 
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Nisliiyama. Tjie places are a quarter of a mile apart ; 
and thn coal appears to be but one bed ; and is only about 
a quarter of a fi\ot ibick, unworkable of conrBC. About a 
leajifne distant there is snid to be anotbor like exposure of 

coal, [iciliaps (lie .saiiio lied. The coal is black and sliin- 
iiiil , and uiuloiibtedl V of like aire wifli that of Akadani 
only a few leagues Jislant to the nortl), niid, thoiigii oc- 
curring ill small basins in Kainoikotnii rocks^ is pro1>abiy 
a part of the neighboring oil bearing formation. Just 
after coming out of the mountains into the great Ecbigo 
alluvial plain we passed a small village called Kusoodzn, 
where Messrs. Kuwndn and Ntshiyama visited a spot that 
has a little snull of oil in the gravel ; but it is evidently 
nothing of iinpoi taneo. 

From Kasujiuiu it was but a league or so to Suibara^ 
and thence by the same road ns iu former years we went 
northward to the little oil field of Kurokawa ; where 
Messrs. Kuwada and Nishiyama were surveying, and 
where wc spent a couple' of days together iu office work 
on the geology of their map. But as the rainy weather 
had already delayed us beyond the first of July when we 
had hoped to complete our accounts for the preceding 
fiscal year, we hastened southward ngain^ by roads we had 
already travelled two three tinicH, througli Niilsu (where 
we pasHed a night with Messrs. Inagaki and S. Macda 
near their survey) to Kusoodzu and Dooyama Iu tlio 
Idzumozaki icgion. There the assislants all joined u«!, 
and afier (ho accounts were coinpleled, [ spent about ihi-eo 
week^^ in working out so far as possible the geology of the 
maps wiih (heir aiil ; and gave them iasti uef ions in regard 
to (heir surveying for tiio rest of the season. Then in 
the middle of August Mr*. Adachi and 1 resumed our 
journey Jind (ravelled rn])ldly 9ou(1nvos(ard mainly over 
roads already tiaver.-cl but parlly by sca, through 
southern £chiir< . lUcliiu, Kaga and li^chizen to Imajoo, 
near the northern line of Wakasa. 
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From Imijoo we went ■onthwesterlj seven leagnes to 
Tsnrogn, the well sheltered, large hwhoiir (with a sandy 
bottom) on the north-west sea shore over against Lake 
Biwa ; and on the way saw exposnres of Kamoikotan 

rocks only ; llie first third of t he way blnck slate anil brown 
or gray wcatlieied .sliale<< ; (hen fof somo hnndreds of 
yards gray syenite, weathering brown, and crumblint; to 
a brown sand, near a mountain pass about 1,900 feet 
aboTO the sea. Thence desoendbig to Tsnmga there were 
very few rook exposnres, but two or three of dark gray 
shales and black slates. 

I did not get many good dips ; but snppose the slate 
and shales to overlie the syenite on either side of the 
ridge. On the way we were given a conple of egg size 
pieces of very hard, compact, pure looking niagiietilo, 
ports of rounded and polished pebbles that had been found by 
ii cliarcoal burner in digging for a place for a charcoal kiln 
in the mountain about a league east of Shimboo (a village 
about midway on our road) and over a league westerly 
from Itatori, a village on the road of the preceding year 
' ' between Inugoo and Nakanokawachi ; and in the lands of 
Itntori. On the eastern shore of Tsumga harbor some 
hundreds of yards north of the town there are gray expo- 
sures of Kamoikotan limestone, that is burnt for liine. 
On the west of the harbor there were brown eartiiy ex- 
posures, as if from Kamoikotan shales. 

From Tsnniga we went seven leagues south westward 
to Mikata, In Wakasa, through a moderately rough 
country, mostly pretty low, with some large allnvial 
flats, and with the sea near by on our right and 
hills perhaps 800 feet high near our left Thera 
were only few rock exposures, but about midway 
there were some of dark brown and dark gray shales some- 
times with pebbles, and of black slate, aud grayish brown 
quartzite all belonging to tho Kamoikotan group. Here 
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and there elsewhere there were expoauiea of brown earth 
apparently likewise on the outcrop of Kamoikotan shales. 
Ai Mikata they told us aWout the mica that was gathered 
formerly on the bill a quarter of a mile east of village. 
It was found in the loose earth and was of a silvery or 
golden color in spangles an eighth or a sixteenth of an 
inch broad. In the rock there was a yein of mica, hnt it 
was black. The mica was separated from the earth by 
a common grain-fanning machine ; and was used for 
ornamenting wall paper. The working of the place was 
begun thirty years or more ago, and was profitable under 
the dairaiate ; bat of late years became gradually less so, 
nntil it was abandoned a couple of 'years ago after heavy 
losses* 

Fi*om Mikata we went seven leagnes first southerly 

then westerly, to Ohama on the soa shore again ; passing 
through a country much like that of the day hofore, 

« and seeing but few rock exposures. Those few 

were chiefly aliont midway and near Obama ; and 

^ were still all of Kamoikotan rocks, dai*k brown 

qnartaite, brown and reddish brown hard shales 
and gray qnartsite; and there were some exposures of 
the brown earth that the shales form in decomposing. 
At On in, a Imgue and a half short of Obama, they are 
skilled in cutting small ornaments out of carnclian and 
chalcedony that they import from Tonamigoori in Etchiu. 
They say that limestone is worked near Oniu, at Kooya 
village and Konotani in Nigoridani. 

From Obama about four leagues westerly took us 
through a like countiy of low hills and in great part along 
the sea shore to Hougoo ; and on the way we saw many 
exposures of the Kamoikotan hard shales, brown, dark 
brown, greenish gray, gray and bright red, and a few of 
gray quartzile weathering brown, aud many of the brown 
earth that results from the decomposition of the shales. 
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At IIoii^oo tlirv loltl u.s of tlio Nojiri copper mines, 
about I wo iiiilo (o the sDUtli-wt'st. Tlio ore vein or 
veius waa culled ei<^ht i'allioms in wUllli (pet liaps leii^tii 
was mcniit), but the ore- was said to 1)C very 
little. The ore was yellow (copper pyrites;), but 
partly black (probably oxide of copper). The miucs, 
aucieutly worked for a long time, were abniidoDed for 
about a hundred years, until 1831» when they 
were taken up n^a'm niu! worked for about (on yesr:) and 
ubaudoneJ again ar^ not payinj^'. In Ichiiiarv, IbTS, tlic 
larniers begun a little once more to try lo work tlicni, but 
had not fairly got uuder wcigli when wo passed ; antl au 
Oosaka mau has a uiining Icasu adjoining, but i^> not work- 
ing it DOW. It is an instance of the way iu which the 
hopefulness of men lead them again and again to lake up 
unprofitable old mines. Charcoal for smelting costs three 
or four cents a kamme (8^ lbs.) ; but common charcoal 
only about two ceuls. TIio mine water was complained of 
as killing the rice growing in the fields. About a mile 
southwest of Ilongoo feoino copper furnaces were at work 
smeltiug old slag, which was said to yield seven or eight 
per cent, of copper, and someiimcs ten. 

From Hougoo to Takahamn, on the sea shore it was 
two leagues westerly, over (he same low hilly country ; 
and there were like exposures ngain of the Kumoikotan 
blialcs and qtiarlzile ami of the brown earth lar and near 
on the hill sides. The next six Icagncs westerly as far 
as Maedzuru, iu Tango, were of the same charncler too ; 
and still the same for tlirce leagues beyond that norlh- 
westerly, as far as Ynra, on the sea shore. * 

At Maedzuru Ihey showed us close to the Keirenji 
temple some small copper mines that were begun iu tho 
summer of 1875 and abandoned the next year. There 
■were two adits called fifteen fathoms and six fathoms 
long ; aud there wore said to be two more, liigh above on 
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the liill, nil perhaps on the same vein. There is no oro 
vi^siblc now at the tlrlft, but some from the old workings, 
was shown ; and that from the lower adilsi proved to be 
mainly white irou pyrites (marcnsite) with little more 
ihiui traces of copper pyrites, though iu one piece of the 
oro there was a mass of copper pyrites as large as a bean. 
Saoh very poor ore is said to haye been 0.8 foot wide 
at the end of the longer diift. The ore shown from the 
upper holes was an impure lookinf]^ brown hematite dark 
and blackibh, said to fill the whole width of a wide 
exposure of rock and to l)ave many spots of what would 
appear to be irou pyrites. The country rock is the 
Kamoikotau hard shales, weathered dark brown. The 
vein seems to have a strike of south 60° west and a dip 
of abont 70° southeasterly. The vein is clearly quite 
unworkable. 

From Yura I went by boat along the soa shore a league 
and a half eastward to the Xanazaki copper mines at the 
cud of a wild, rocky promontory in Sliirasugi village. 
The country rock is a very hard blaekish Knmoikotan 
quartzitc. Tiio vein or rather two veins or layers are 
only one-fifth of a foot in width each, separated by abont 
a foot of irregular stone, and appear not to be one-tenth 
made up of copper pyritesr, which is merely sprinkled 
through niarcasite. There is also a parallel vein (or 
probably a layer of the same vein) of marcasitc called six 
feet thick, about live feet southoasterly from the copper 
pyrites $ and in the quartz of the live feet there is also 
some raarcasite. The vein is vertical, and has a strike of 
about south 45° west. The ore was first dug a little 
under the daimiate, about 1865 ; but the actual mining 
was done wholly in 1877 ; and then there were only about 
ten JMiners. There are three adits about 23 fathoms long, 
all eoMuected under ground. About oO,UOO lbs. (6,000 
kamme) of ore iu all were obtaiued* Iu 1678, it was 
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roasted once, about 1,500 kamme nt a time, for seven 
days, kindling, nt tlie outset with 50 kamme of wood. 
Tlie roasted ore was leached ; the copper precipitated bj 
old iron (boes and the like), that costs ten cents the kamne ; 
and the liquor was afterwards boiled down in iron pots, 
(sometimes lined with lime), and green Titriol erystals 
were formed. For the boiling SO kamme of wood were 
bunted for one picul of green Titriol, or abont three to one 
in weight ; hut wood costs only from three to four cents 
for (on kamme. Charcoal costs ton cents for ten kauinie. 
Ahont 80 picnls of green vitriol were made, worth two 
dollars a picnl at Kiyooto ; and costing a quarter of 
dollar a picnl for carnage by sea to Oosaka or thrioe that 
by laud. Of ihe precipitated copper about 30 kamme 
wero made, or one twentieth of one per cent, of the ore ; 
and it was wortli a dollar a kamme at Oosaka. It is 
very plnin that such tliin veins of such poor copper ore in 
such liard rock caiuiot be worked profitably ; and that for 
the green vitriol, even the cost of fuel, cheap as it is, (not 
connting that of mining) is as much as the value of tlie 
vitriol at the works. 

We were shown there a specimen of ore from the 
Nobara lead mines, three leagues distant to the northwest, 
worked abont twenty years ago, and abandoned after three 
years trial. The ore shown contained a little galena and 
si ill far less copper pyrites sprinkled through dark brown 
zinc blonde. Only lead was made there. 

The Kanazaki mines are at the outlet of a small bay or 
a harbor that extends to Maedzuru with a depth, it is 
said, of tweWeor thirteen hiro of fire feet eacli, with a 
mud bottom or mud and sand. It is said that most of the 
harbors along here liave sandy bottoms ; but that tlie one 
nt Mtynclzn has a mud bottom and is still deeper tlian that 
of Maedzuru. 

From Yura we went by laud to Miyadzu (tlirco lea- 




Diyiiized by Google 



— se- 



gues) oTer a very hilly rond. The rooks were almost 

wholly a crumbling gray, or light granite, in great part 
very soft but with many hanlei' layers showing the dip 
clearly in very large bare exposures over the hillsides- 
Where the rock was unexposed the hrowu granitic sand 
ia the road betrayed its presenoe everywhere. The strike 
was norib 60^ east, and the dip was nearly or qaite verti- 
oal ; Bometimes eighty degrees one way or the other, as if 
the ridge just northwest of Ynra were of auticUnal 
sfcrneture, with the shales therefore overlying the granite. 
Somewhat less than half way, there was an example of 
the hard rich brown sliales, about six feet thick and ex- 
posed for a length of about 20 feet, imbedded conformably 
in the light browu granite, pointing very markedly to tlie 
sedimentary origin of the granite too. The very clear, 
regnhtr and rather thin bedding of the granite jnst as 
seen the year before very strikingly in Mino also tends 
to show the same thing. The broken character of tlie ont- 
line of the seashore frotn Tsuruga to Miyadzu, with 
many small bays and promontories, so unlike the coast for 
a long distance on either side, and indeed generally 
throughout the greater part of Japan, is very noticeable ; 
and I take it to be due to the presence of the Kamoikotan 
shales and crumbling granite, in general easily worn 
away but with many harder portions between. The 
whole space is in the main a shallow indentation or a 
bay. As the waves of the sea alone would not so eat 
into the coast, the effect was probably produced sub- 
aerially at some former time of greater elevation of the 
land above sea level. The headlands and hills, and the 
bays and valleys trend iu general northeast and south- 
west, in accordance with the strike of the rocks. 

At Miyadcu they showed us (as they had also done at 
the Kauasaki mines) small fragments of dark gray or 
brownish hard shale with imperfect fossil leaves like 
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those of ft conifer, somewhat like a yew for example : 
and oiip small ]>icce <»f ligiit gray hard ^]m\o wiili very 
imperfect fossil net veined leavcf=. They arc picked up 
it i«i .said oa the sea, shore near Miya<ku at a place called 
Hioki, near the long narrow spit with piue trees celehrat* 
ed as the main featorc of one of the three mosfc famons 
landscape views of Japan and called the Heavenly 
Ladder (Ama no Hashidate), hecanse from the neigh- 
boring mountain pass the f^ca is prettily scon between the 
tree tnuiks as if Itetwecu I he roiuuls of u ladder. The 
stones with fossils has'c perhaps been brought down by 
a river from a little distance in the interior or many have 
come fi-om rocks concealed just heneath the sea ; and are 
probably ofsomewhat similar age with the Toshibets Gronp. 
They are called tenkiyoo shibaishi ; and are said to be sold 
sometimes as curiosities at the tea house of the mountain 
pass. 

From Miyadzu however twelve leagues and a half 
westward to Toyookn, in Tajima^ through a country of 
moderately high hills, wo saw no signs of any such recent 
rocks, but fouud numerous exposures of crumbling light 
brown, sometimes reddish gray granite, containing a great 
deal of black mica and very little, if any, hornblende. 
There were also many exposures of the light brown sand 
into which (he rock crumbles. About half way, at the 
j)u.ss about 400 fcot high l)ctwcon Masudome and Nonnka, 
there was a case where a layer abont a foot thick ol (ho 
reddish gray crumbling granite was enolosed between two 
beds of brown shales, in all an exposure of some ton feet 
in thickness. The strike there liad changed to nearly 
oast and we^f, and the dip was 70° north 5° east. A few 
hundred yards short of that place the crumbling brown 
granite appeared partly to pass into a fine pebble rock. 
About three quarters of the way, just beyond Kumihnma 
there were a few expo.surcs of Ivauioikotau hard brown 
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shale-? near brown jrrftiiitic exposures on either side though 
not visibly in contact witli thera. 

Toyooka is on n pretty large river some three or four 
leagues above its mouth. We turned southward up the 
valley, and went fourteen leagues to the Ikuno mines in the 
very southernmost corner of the province. At first we 
were in an alluvial plain of moderate width, and saw no 
rook«5 ; but (wi a hillside near Midzimoo beyond Sano and 
jicrlinj)s a lc:if,Mio and a half from To3-(K)ka wc saw a few 
exposures of a Kanioilvotau brown ])ndding rock containing 
peblilos, mostly of Cfjg size or less but some of them up to 
half a foot or a foot in diameter, of very hard greyenish 
gray quartz porphyry, but none of syenite nor black slate ; 
iu a matrix of brown metamorphic grit. A couple of 
leagues fnrther on, beyond Ebara, there were exposures of 
reddi.sh and n^reenish {zray Hcrpcntine very impure with 
caleite lliat ])ormrat(.'s its mnss and forni'^! hero an<l (hero 
small while grains and crystals ; together witli al<o some 
very minute yellow graiiH of pyrites. Half a league 
further on, near Oda there were a couple 
of exposures of hard brown and greenish Kamoi- 
kotan shales ; and similar exposures occurred hero and 
there for a two or three leagues to Tabu. Then there were 
several exposures of Hp^ht gray, and li»ht brown, hard 
rpiartz por[)hyry i)rulnil)ly, and on the neighboring 
liillsiiles numerous lari^e ex[)0.sure.s of brown crumbling 
granitic (or porphyritic) saud. From Nishibiiata (two or 
three leagues further on) there were a number more of 
exposures of porphyry, that continued here and there with 
the brown crumbling form of probably the same rock for 
three or four leagues. Then from Tamaguchi the remain- 
ing league and a half to Iknno town there were several 
exposure^; of very hartl oligoclasc quarlz porphyry with 
miniilo grains of mngnetilo. Haifa mile short of Ikuno we 
crossed the dividing ridge between the Japan Sea and tho 
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Pacific Oceftn, by a pasf?some l,l.jOfeet above tbe sea and 
some fifty feet above tbe town and furnaces. From the 
fowt^ of Ikimo to the funiacos aud silver mLues it is about 
half a mile eastward, up the valley $ and on the road just 
below the mines there is exposed a green oligoclase quartz 
porphjijy containing chlorite aud mtuute. cubes of pyrites 
but no visible quartz grains ; and it is said to be the 
same as the country rock of the silver veins. The chlorite 
appears to liavo been aliercd from bornblende. (bonf^jli tho 
form is generally a little Indistinct. The oligoclase crystals 
are of the same color as the matrix. Tiio whole rock has 
perhaps been somewhat altered by the infiltration of 
magnesian waters, just as the neighboring serpentines 
have probably been to a still greater degree. For half a 
league easterly up the narrow valley to the Kanagase 
copper mines there are exposures of similar rocks ; and at 
those mines there is like porphyry but much more visibly 
qnartzose. Tii the mines there is also much dark gray 
serpentine that is very caloitic, partly invisibly so but 
partly in thin white seams ; aud there is a reddish aud 
greenish dark gray impure serpentine containing quartz 
grains and probably invisible quartz, and thin white seams 
and small grains of calcite, apparently an intermediate 
stage in the transition from quartz porphyry to serpentine. 
It is pos8i1>le that tlie magnesian waters that effected the 
the clianiie rose from below through tbe fissures tbat are 
now filled by Ihc veins ; and that, as the veins are most 
numerous at Kanagase, the change there has consequently 
been more complete than at the silver mines ; but perhaps 
an original difference in the composition of the rocks was 
favorable to the change. At Hiroku, a spot a league and 
a half northeasterly from the furnaces, gray steatite is 
is said to be found in a bed nine or ten feet thick. 

At the silver mines, within a mile in length and a 
third of mile in breadth, from the mountain Iviseizan ou 
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the west through Taseizan and Tenjoozan to Seetokuzan 
ou the east, there are three principal veins : the Tasei 
(sud to be from three feet up to 20 feet in width or even 
more and to averago ten feet) and tUe Kiusei (some seven 
feet wide), both running about west northweast and east* 
southeast^ and loiig ago pretty much worked out above 
water level ; and a little further east the Kikusei, (about 
ten feet wide), more nearly northwest and southeast in its 
course, and liithcrto not much worked and chielly known 
on the surface. Tliere are, it is said, many other small 
and poor veins of unknown iiurnbor. The Tasei vein 
dips» for example, at the main shaft 60° north 20° west. 
The ore Is black sulphnret of silver (stephanite)^ sprinkled 
through white quartz gaugue. There is also sometimes 
copper pyrites and iron pyrites. There is witli the silver 
about double its value in gold ; so that really these are gold 
niliicb rather tliau silver ones ; though the gold is said 
to liuvc been nuglectcd formerly. 

The mines according to tradition are 1,200 years old, 
but have been worked especially since the time of Tuikoo, 
three hundred years ago, and were still flourishing a 
hundred years ago. But gradually the ore above water 
level became exhausted, and the mines were one after 
another abandoned. About ten years ago, the government 
took them up, and has since been working them. The 
principal workii)<^s have been in the Tasei vein on a shout 
or deposit of ore that appears to be on the whole about 
circular in shape in the plnuo of tho vein. It had at 
water level about its greatest horizontal length, 600 feet ; 
at the next level (131 feet lower) it was 450 feet long ; 
at the third level (131 feet still lower) its length at the 
time of our visit was iioL yc t known, but appeared to bo 
much less, and so far only about thirty feet of " good ore " 
(fourth class ; that is, yieltliug about hundredths of 
oue per cent, iu silver and 1^ hundredths of one per cent* 
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in (fold) had been found ; and it was feared tliat on the 
fourth level (which had not yet reached tlic siiuo() llicrc 
would be 110 ore to spenk of. The other shoots and vcin.s 
liaU not yet been found to be of much im])ortancc. The 
mines are worked in foreign style under tlie guidaoco 
of Europeans ; and the narrow irregular galleries of old 
times are no longer driven, but wide and high ones with 
iron rati tracks. The mines are of course pumped, but 
the amount of water seems to he small. 

Tlic ore dieasinpf works luul I'm n aces are close Ijy (lie 
silver mines ; luul are coiiveiiieutly arriingcd in line largo 
brick buildings. Thon^ arc 75 wet .•itnuips and 25 dry 
ones, of 5 cwt, each ; 28 shaking tables (18 fine and 
10 ooarse) } 4 roasting furnaces each 75 feet long by 10 
feet wide, with twelve doors and two fires ; and there are 
82 Freiberg amalgamation revolving barrels. There are 
several turbine water wheels and a number of steam 
engines. The works including those of the mines, hero 
and at Kauagasc, are said to have cost over a uiilliou 
dollars. 

At the Kanagase copper mines there is u. steam pump* 
ing engine inside the mines hut no furnaces or other cost- 
ly works. But there has been a good deal of exploratory 
mining done in the last half dozeu years with the result 
that the old miners are now known to have pretty 
thoroughly worked out the 01*0 down to water level ; antl 
now explorations have been begun 160 feet lower down. 
The veins are numerous. The ore is chielly copper 
pyrites containing a lillle silver ; and there is a little 
galena ; but there is not yet any yiehl of ore to speak of. 

The product of tlie gold and silver works for the year 
ending 30 June, 1878, was about $234,000 (subtracting 
the cost of separating the two metals afterwards at 
Oosakn, about .$7,000) ; and the running expenses (with- 
out interest or auiortisutiuu) were about $180,000. The 
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ore mined was about Biz-seTenths of the amount ameltecl, 
the other fleventli having been left over from the preced- * 

ing year. All but about a scveutieth of tbe ore is of the 
fouitii class ; and tiic oi c smelted in (be lirst buirol' 1878, 



about ^36.50 wore gold aud $19.50 silver ; aud $1.60 
the coat of separating the two metals. The whole num- 
ber of men employed (exclusive of the Kanagase mines) 
is about 965, including about forty officials, 321 men at 
tbe furnaces, and 604 at tlie mines. The miners arc paid 
from $20 to .-^GO, averaging $10, for a length of ten feet 
along tbe vein by a widtli of say ten feet and a beigbt of 
six feet, ineluding tl»e powder whicli is nearly one-fourth 
of tbe w'bole expense ; aud encb miner earns about ^6.50 
a month. Fuel costs: wood (matsu), for tbe roasting 
furnaces, $3.50 a cubic fathom $ coal (from Miike) for the 
steam engines, about $5.00 a ton, delivered at the 
furnaces (it was said). The carriage of coal from the 
shore of the Inland Sea at Shikama to the mines, twelve 
leagues, used to eost i-i\7 a tuu ; but eosts now only two 
dollars, over ibc excellent new road lliut bas l)cen built 
there — a lino illustration of the immeniie saving tbat 
would be effected all over the country by the building of 
good roads. 

From Ikuno we went back by the Toyooka road again ; 
but at tbe village of Namba, about nine leagues from 
Ikuno, we turned westward through Tooka, about a 

quarter of a leaj^iic distant up the valley of tbe Yac 
Kiver. lu less than a league beyond tliere were ex- 
posures ol brown and gray sbales l)etwccn tbe villages of 
Konigi and Takayanagi, witb dips of 25"^ and 75°, both 
north 30° west, forming a basin with one dip reversed. 
Just beyond the town of Yagi (a league and a half from 
Tooka) there were exposures of dark green and dark 
brown calcitio serpentine, similar to that of the Toyooka 
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toad. About n leat^nc furllicr on ncnr tlic small villniic 
of Makiiri there were exposures c»f u piuUlingstonc 
weathered dark hrowii wi^h pebbles up to egg size, and 
dark ^reeu and blackish shales weathering brown. Close 
beyond began exposures of dark green serpentine weather- 
ing light gmy ; and it was exposed in many places, to half a 
league past Sekinomiya (three leagues fram Tooka), where 
hc^an more steeply the ascent north-westward of (he now 
narrow valley to a ln*«rli inoiintain pnss. The scrpcniino 
is well known tliion<ihout the rcifion anil is used for vcrv 
haiulsoine tombstones. It is called Onjakuisbi Ijccausc 
smnli pieces of it arc heated iu the tire and carried by old 
men in the bosom for warmth. Tlien began oxposnres 
of a dark green pebble rock with pebbles up to egg size of 
black slate, granite, gray qtwrfzitc and green feldspar, bnt 
none of serpentine ; and like exposures were seen for 
about a quarter of a Iea<^ao. Then for anolhcr quarter of 
a league tlicre wci'c expof^ures of a very hard, gray (brown 
weathering) Kiinu^ikotan grit, at first coarse but further 
on finer, thnt coutuiocd imperfect fossil shells, the only 
fossils that I have met with in that rock, but they were 
unfortunately extremely difficnlt to cut out They are 
probably qnilc too imperfect for determination. Some of 
them arc j oi tions of a long (up to a third of a foot) 
slightly tapering slightly curved niiivalvo somewhat of 
the shape of the toxoccras, but pcrhiips a oyrtoccras or 
aliieil to tliu orthocoras though I cannot detect the 
siphuucio ; and there ia aUo at least one very imperfect 
bivalve, possibly an area. A few score yards furl her on 
there was exposed a i>ebhle rock with bean size pebbles 
of quart zitc. Then a few yards beyond, there began 
exposures of black slate, which continued here and there 
across iho Yao Valley Pass, close by, (about 1,700 feet 
above llic sea) and northward to near Muraoka, (three 
loagueb and a half from Sekinomiya), iu many places 
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weathering brOTvn and gray or fi«!??nciate(l with dark 
brown shales. In one place uboiit five feet of tliein over- 
lay a decoiuposin<; qnarlz porphyry and nnderhay about 
five feet of a blackish nodular fernigiaotis limestone. 
Then there was an exposure of a pea pebble rock 
weathered brown, lying with a gentle south-south-easterly 
dip between blackish slate above and below. The true 
dips generally fromTooka to Muraoka are probably sonth- 
soiith-enstorly and north-north-westerly ; but there are 
cleava<^e? that mislead. 

It is sai<l that at Nakaze near Sekiuomiya there is an 
old abandoned copper mine that the government thinks 
of re-openiug ; and one of the Iknno foreigners had gone 
to look at the place a short time before we came along. 
Also at a league south-east ofTakai,a small village wo passed 
half a league sonth of Mnraokn, there ai*e said to be very 
old abandoned gold mines. Likewise at Ushirodani, in 
Ootani village, a Icagnc and a half south-westerly from 
Muraoka there is said to be a gold mine that was worked 
about five mouths in the spring and summer of 1877 ; and 
some poor looking specimens of its unwashed and washed 
ore were shown us^ without any visible gold. 

On our road northerly from Muraoka the black slates 
occttiTed again with gentle south-south-easterly dips ; and 
withni half a mile or so, among them and conformably 
underlying one exposure of thera with a dip ulxtut lovrl 
there was an exposure of some seven feet in thickness of 
very hard gray fine pebble rock or coarse grit slightly 
calcareous, which contained fragments of bivalve and other 
£ossils like those seen in the upper part of the Yae valley ; 
but it was impossible of get any of them out. Then for a 
couple of hundred ytirds there were more exposures of 
black slate with gentle sonth-south-easterly dips ; followed 
by one (with like dip) of ahont six feet of green sand rock 
with a few bean size pebbles of black slate and of whitish 
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quartz nnderlying about tweuty feet of orrrr size pel)ble 
rock. Theuce north-westward across the Maruni Pass 
(somo lylOO feet above the sea) and the Haruki Pass, 
(some 1,700 feet above the sea) to Yumnra (four leagues 
and a half from Mnraoka) there were here and there 
exposures of tlie fJHinc g^rny (or light Imowii wcalhcicd) 
Kamoikotan ])el)l)le rock with pcl)l)lcs np to fist Jilzc, and 
oven head size, and of greenish ]»ro\vn weathered hard 
sand rock, and sometimes brown shaly ?.nul rock, and 
a little of graj shales. At the village of Otaosa, a milo 
or so short of Tumura, in brown weathered, hard sand 
rock there were fossils again like those already mentioned. 

At Tumura there are two hot springs ; one close by 
the bath house, covered up, but with a temperature of 
91° at the outh^t, a couple, of feet distant, and a yicKl of 
perhaps fifty gallons a minute. According to an analysis 
said to have been made by some foreigner at Kiyooto, 
about 1868, the water would appear to contain four fiftits 
of one per cent, of mineral substances, of which nearly 
•half was carbonate of lime, about one third was chloride 
of sodium, about one thirteenth was chloride of magne- 
sium, and the rest showed trnccs of silica, alumina and 
magnesia. Tiie other spring, at a level some ton feet 
lower, issues from the rock by the river side within a 
space of somo ton feet in diameter and has a temperature 
of 95° with gas and with a yield of perhaps five cubic feet 
(37^ gallons) a second. The hot water is used by the 
villagers for cooking, for steeping hemp and the like ; and 
occasionally one of them unfortunately fulls in and is 
scalded to death, as happened about the time of our visit. 
The rock is a hrmvn weathered hard qnartzite, ap]^aronily 
of the Kamoikc)tan scries, Ijrokcn up into small IVagnionts 
by cross seams, in some parts looking like a head size 
pebble rock. The dip was 45^ north-west. 

There are however volcanic rocks at no great dislance, 
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for wo were shown a small nut size bit of obsidian^ ibat 
was said to come from a mass six feet long at Kaneo 
•Tillage, about a leagne to the sonlh>west. They showed 
ns also a specimen of a l)ii<rlit pink, or flesli red, soft 

fuller's e.irlli, nnd oiio of «i;reeiiisli «iray coloi', from a place 
calloil Iniigo ill Yuimira. It is said to bo used ns softp hy 
the villagers. 

From Yumm-a a couple of miles uortlierl y to Tnkeda 
there were still oxposnres of coarse pebble rock and 
of yellowish brown hard slialy sand rock ; but then the 
road turneil westerly and there were oxposures of brown 
crnmblinjy granite and of reddish gray granite, to the 
Knmno Pas?, the boundary l)etweeu Tajiuiu and Inaba 
(sonic 1,200 feot liigb)- 'Tust beyond the pass there were 
bits of l>lnck slate again. Thence northerly a couple of 
leagues to Iwai there wei c a Hmv exposures of greenish 
gray (brown wealheriug) shaly looking rock. 

At abont half a league from Kamoo village and a league 
from Iwai to Ihe left of our road it is said there is an old 
silver mine, that is supposed to have been worked three 
hundred years ago, but was long abandoned. It was 
taken np again abont I860, and worked Icfsi than a year 
and aV)andnned again, ''beeanso (hey did not get to (ho 
rich part of (he vein but (he ore yielded sonio silver, 
Ou the road from Katnoo to the silver mine there was a 
copper mine worked for about three years, about 1865 ; 
but it was abandoned, probably because it did not pay. 
At Nagntnni, nearly a league from Iivai towards the sea 
coasf: of Tajima, it is said there are fossil leaves resem- 
bling grass in a very hard black stone, too fine-grained or 
free from grain to scM-ve for inkstones and probably qnart- 
zite, and some specimens were sent to the Home Depart- 
ment in 1877. 

At Iwiii (five longues from - Yumura) there are seven 
hot springs within a spaee of some ilftccu yards in length. 



Diyiiized by Google 



—60— 



Theii* names anil temperaiaraa are. the following : Kabu 
and Ichi or Goten (two separate liatlis o^er one spring) 
57^ ; Nakai, 47^ ; Kojoroo, 47° ; Miyada Yacliiroo, 
47°; Maedft Tokne, 4G ; Itoo Esaburoo, 46°; Yamada 

.Jiiizoo, 45^^. TIjo quiuitity yioldcil by them is not 
visibla ill uiiy ca.sc. Tlui Kabu and the Yaumda spl ines 
have much gas in large bubbles ; the Itoo lias none. In 
other respects the water of them all would seem to be of 
the same quality, and not to be sulphurous, and to leave 
little or no deposit. 

From Iwai a couple of leagues north-westerly to Hoso- 
kawa on the sea shore there wore many exposures of 
brown ciumbliiiL,' gi auito and granitic sand ; wilb one of 
pjreonish grny and greenish brown pebble rock just short 
of irosi)ka\vn, and, close by, one of blacki.sh brown shales 
between light brown shales. From Ilosokawa the road 
ran along the soft sandy sea boach for about a league west- 
ward passing a rocky island a short dislance off, and with 
sand covered hills of a hundred feet or more in height 
just inland ; one of them however- with gray cliffo. Then 
the road tnmed south-westward away from the sea, and 
croasiii<5 the sand hill, past an exposure of brown crum- 
bling granite, at IcJiglli in half a league roaehod firm 
ground near the village of Ilamasaka, Tlienco another 
league southerly with low hills and exposures hero and^ 
there of brown crumbling granite on our left and a small 
river and a rather wide alluvial plain on onr right bronght 
us to the large town of Tottori. The country all the way 
from Iknno to Hosokawn had been rery monntainons. 

At Tottori we were shown some mineral specimens, but 
none of any value. There was some brown impure look- 
ing lignite that came from Uooji, Ynroadaand Imodani in 
Shimonji village, Takakusagoori. There was also some 
so called copper ore, that was iron pyt'ites with mere traces 
of copper pyrites ; and some thi^t lii^d only small cubical 
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crystals of iron pyrites. A liurge quartz crystal iriks 
shown, nino tenths of a foot in thickness, Imt full of 

flaws ; ami it came fVom Ilinof^oori in Hooki, probably 
from gr.'iiiite, as is tlic ca«c with the Kai ciy.slals. 

From Tottori wo went westerly a couple of leagues 
through ilio plaia past a pretty largo lake and over sonic 
sand hills to the sea beach at the village of Uchiumi, 
opposite a small island a few hundred yards off with 
vertical rocky s'ules, no doubt of the same volcanic rock of 
wliich exposures began here to occur along the road. It 
was a New Volcanic tufa pcl)l)lo rock willi pclihle.s of 
hcail .sizo, or sometiincs up to three leet in dianicLci', 
of an Old Volcanic, andesilc, conlaiuiug glassy triclinic 
feldspar (probably oligoclase), decomposing augite and 
magnetite in a grayish, sometimes brownish, green 
decomposing matrix. Numerous exposures of the same 
rock with the pebbles sometimes with a gray or reddish 
gray matrix and sometimes imbedded in abundant level 
bedded, very soft gray tufa sand rock (souictimcs a 
scarcely cohcrcot volcanic ash), were sclmi on the road all 
the way west to near Tonngo in Hooki (23 leagues from 
Tottori) I and came, of course, from the fine conical 
extinct volcano Daisen on our left. At first there were 
here and there also a few exposures of brown, hard, 
apparently Kamoikotan, shales or of bright brown quartz 
porphyry, both with sonth-eu?tcrly dips ; and at ihe village 
of llumamui a there was one of gray ernniMing granitic 
rock ; and further on again a few of red and In own shales 
with north-westerly dip; but after the first half dozen 
leagues from Tottori such exposures were scarcely to be 
seen at all. The andesite pebbles, though once, near 
Snwaraura, with a fresh and firm, reddish and greenish 
matrix (containing there a dark brown mica besides the 
oligoclasc and augite), were" generally soft and purlially 
decomposed, and in decomposing produced u slippery 
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ciay ibat was very noticeable in tbe liilty road in wet 
weatlien The road passed along the sea coast sometimes 
over a beach of loose sand, sometimes crossing low UWh, 
sometimes poin;» a little inliuul or behind tlio buiul hil- 
locks near the .slioic. 

Near Yonago, and from it tltreo leagues westerly over 
low hills arouiul the south-eastern end o.f the large bay 
called Nakaumi to Yasngi in Idzumo there were 
numerous exposures of somewhat crumbling gray and 
light brown oligoclase quartz porphyry, containing 
decomposing gray tridinio feldspar (probably oligoclase) 
crystals and a little dark hrown mica. From Yasngi I 
made an cxcuision a couple of leagues <;outlnvnr(l to the 
town of iSIoii ami hack. The road lay alon^ the hank 
ofnhroad sballuw river in an alluvial Hat, wide at lirst 
but growing narrower upstream to Mori, nearly in tlie 
edge of the mountains* At one or two points where 
the road touched the hills, there wore exposures of rock 
similar to those seen near Tonago and Yasugi* Mr* 
Adacbi, who is a native of Mori, says that tbe rocks 
further upstream are a crumhliiig granite and a hard 
green isli gray rock tiiat would appear to he ({uartz 
por{)liyry. The river hcd helow Mori shows much ot" the 
reddish granitic sand. Mr. Atlachi wont hy a short 
road from Yonago across the hills to Mori, and passed 
one of two recent trial holes dug for so called copper ore 
at Sbinuto in Okanoshoo village, about. two leagues from 
Yonago. The ore would seem to occur in the quartz 
porphyry and to he cliiefly iron pyrites, though u little 
copper pyrites is said to have heen found. 

From Yasngi we went half a dozen lengne? nortii- 
westerly by a nearly level road near the shore of the 
Nakaumi ou our right and with hills on our loft tUnt 
beeome high mounlains at a short distance. Within a 
league of Tasugl wo pas.scd, near the village of Arashima, 
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exposures and quarries of a Bo(t, light gray and broini 
mottled tufa, sometimes light grnj, mottled with wliite. 
The roclc, cspociftlly in the light gray portions, looks 
somewhat like tleconiposiiiL: puniico, almost clay like, ami 
contains minute octahedral crystals of iron pyrites, and 
here and there traces of glassy fcklspar. Tbe rock is so 
soft as to be easily out, even with the fingematl ; and is 
found a durable stone under water, but not able to bear 
the frost well. Onward for a short distance from 
Shimoitoo, a couple of leagues from Yasugi there were 
cxposnres of soft greenish gray shaly sand rock, weather- 
ing Itrowii, prohahly u portion of the rocks associated with 
tlic coal Ijcd found further on and near Matsue, and most 
likely of about the same age as the £chigo coal and oil 
bearing rocks. Then, although we went past some low 
hills a league or two further on, we saw no more reek 
exposures ; and the rest of the way was through an 
alluvial plain* 

I visited the Adakao copper mines inside the edge of 
the Tuountaiiis half a league -outh-westcrly from Adakao 
village, wiiich was oil tho main road a couple of leagues 
short of Matsue. Tho mines arc all near together within 
a space of less than a mile in length ; and are owned by 
(he following six companies. Hoomanzan (the principal 
mines), Ushironotani, Hidokaze (very small), Takegatawa 
(veiy small), Iwazftka (idlo), Bisshookosai (idle). The 
mines of the Hoomanzan Company were opened in 1805, 
and helonged then to the Prince ; but have been worked 
hy tho company for the past five years. There are said 
to bo fifteen veins and thirty mines ; but only one vein is 
now worked, witii a mine 25 fatiioms long. The ore is 
chiefly copper pyrites sprinkled through white quartz, but 
they say there is also some black ore (probably oxide of 
copper) ; and it is at the thickest place four-tenths of a foot 
wide, and at other points had been half a foot, but in 
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general Is only iwo-tenths of a foot, or less. The country 
rock is A greenish {^ray tufa, mottled wiUi white, so soft 

that it is very cnsily dug and is called mere mud. There 
arc I'urty roastiiif^ kilns fur 500 kiiuunc of ore each ; and 
four .smelting healths (of which two arc idle). Only 
blister ccppcr (aradoo) i.s made. In the year ending 30 
Jane, 187b, from 170,022 kamme (632^ tons) of washed 
ore 25,328 kaniroe (94^ tons), or 14A per cen^, of crndo 
copper were made. The copper sells for $15 a picul at 
the mines or $17.50 at Oosaka ; the carriage costing about 
$2.50. There are 120 workers em{>loyed : 51 in the 
mines ; 20 at the wn??hings ; 26 at the kilns and furnaces ; 
and 23 others. ^Mining one fathom (6 feet long hy 4 foet 
high hy 3 feet wide) costs .*^i0.7o, heside 1 shoo of rice ($0.05) 
ft day and \ siioo of oil (j^O.36) araonlh for each man; and 
about five feet in length a clay are dug by four men to* 
gether. Wood costs $0.45 for 100 kamme ; and charcool 
$3 to $3.50 for 100 kamme. About 100,000 kamme of 
charcoal a year are burned. 

The U.shironotfini mine is a couido of hundred yards 
down slrciim from I lie Iloonian/.an. It wns begun in 
July, 187G. It is said, there i.s only one mine and one 
vein with a dip of 70^ norlherly ; nnd that iho ore is at 
most about 4^ tenths of a foot wide ; and there wonld ap- 
pear to bo two " ore shools," of which the westeni is tlie 
larger. The ore and the country rock are like those of 
the Iloomansan. The mine extends abont 200 feet bolow 
water level, and is pumped wllh Japanese bamboo pnmp.s ; 
but there is not much water. Theic arc 56 roasting kilns 
and four smelting hearths; nndonly blister copper is made. 
In the year ending 30 June, 1878, from 133,739 kamme 
(498^ tons), of washed ore 12,892 kamme (44^ tons), or 
about 9iV per cent., of copper were made. There are 210 
workers employed: 135 at the mines; and 75 at the 
furnaces and washings.— It is evident that the Hoomanzan 
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and the Usbironotani mines are worked with a profit on 
account of the softness of the country rock in spite of the 
narrowness of the veins ; Ijut there is a threat hick of 
surveying, mapping mid labour saving oxpeilients tl)nt 
AvouUl be very desirable aud probabljr iucrease the profits. 

At the Hoomanzati thej showed me a fiat bit of litauic 
iron (menaecanite) about a teuth of a foot long that came 
from Mimasaka^ but the name of the mountain and koori 
was not known. 

I visited also the Yada coal mines in a very low hit I 
about half a mile south of I he maul road and a league and 
a half short of ^Fatsuo. They were first worked by the 
goverument iu 1863, aud thg coal was burned by a 
steamer ; but at the eud of eight years tho Btcnmer stopped 
rnnniiig aud ilie mines were abandoned. In the autumn 
of 1873, however, some Nsgato men took up the mines 
and worked them for about five months ; and since that 
no digging has been done. The mines were two adits, 
the lai gor ouo thirty fathoms long ; and now both have 
fallen in so as to bo iuaecesi>ible. According to the des- 
cription given on the spot there was a thickness of three 
feet of coal (at one mine only two feet) under a foot of 
soft blackish earth, which was covered by some twelve 
feet of greenish gray and light brown shaly soft sand rock. 
Tlie coal is black and shining and not fibrous , and is said 
not to have fallen quickly to powder when exposed to tho 
air in heaps for months. There is now none of it to bo 
seen, except small bits that have been in the weather for 
years. The roof is evidently too soft, and had to be prop- 
ped at every three feet. The coal dipped about 6° (in an- 
other place 16^) north 15^ west, away from tho mouth of 
the mines into the hill, so that water accumulated inside ; 
and much earth was brought out (probably to make natural 
drainage possible), and spoiled the adjncent rice field, 
adding to expense. If tbe tbicHness ami (quality of 
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the bed have not been exaggerated, roiDing might pay ; but 
a careful survey should first be made so as to find a phice 
to attack the coal where an adit would drain itself. 

I saw too the Akusuki coal mines in tlie ccl<;;c of Matsne 
itself, half a league or less north-easterly from the Prefec- 
tiire. Tlie very littlr ininiug that has been done took, 
place ill April, 1878. Tliere arc three sm:ill adits within 
a distance of about 20 yards, in a single low hill, one of 
ten and two of six fathoms in length ; all apparently on 
the same bed, which dips 20^ north west. At one of 
the drifts, the coal is Tisible, and measures one foot and a 
quarter in thickness; underlying some six feet of light 
gray soft shales, and overlying sonic six fcot of soft 
greenish gray sand rock weathering light brown. At t he 
other plnees the coal is said to be of about the same thick- 
ness, but is only partially exposed, 'i'he cool is black and 
shining, feeling leather heavy. Some of it that had been 
exposed to the weather for months was still black and 
firm. 

I visited likewise the Matsuo pottery, near by, about 
half a league north of the Prefecture. It is a small pot- 
tery, but a few fine articles arc made, in tlie Fujina style ; 
and it is said to be 100 years old. There ia one kiln 
(thirteen fathoms long by two fathoms wide) now used ; 
but there is one more disused. The clay comes from 
Mijiro village in Ooharngoori, six leagues to the south-west; 
the same place that supplies the Fujina potteries. 

In passing I visited the Fujina potteries too, a coriple 
of hundred yards north-westerly from the main road at 
the village of Fujina, about a league westerly from 
IMatsue. Th-- v arc said to be 200 years old. There is 
one kiln 28 fathoms long by three fathoms wide, with 11 
ovens ; one kiln about 1.0 fathoms long by two fathoms 
wide, with six ovens, timl another rather smaller kiln ; and 
there are about 100 potter's wheels. There are three 



iJiyiiized by Google 



—57— 

bakings : tlie firat is for the white biscuit ; the second is 

for tbe yellow iiilaze, the clmrncierislic of tbe place ; and 
llio tliiiil is for llic fancy painting. Tlic two first bnk in f^s 
lake about two days each, antl ibo lliirJ mucb less. The 
day comes from Mijii o. Tlie glaze coined from Kimatsu, 
in Oomori village, lb roe leagues di-iiint. 

From Matsue, at the head of the Nakaiimi and at the 
outlet of the Shiiiji Iiake, a league and a half westerly to 
Yumachi the only rock czposnres were of soft greenish 
grny and greenish brown shaly sand roek and sandy 
siinlcs ; such as were lo be seen in I bo lilUs ab nit llic 
norlb{!rn edge of Matsue ; but Kauioikolan roeks occur 
probably only u very short dislance south of tbe road, near 
Fujinn, nnd carnelian and chalcedony are found iu the hills 
there. Yumachi is in a little alluvial plain on the shore 
of the lake ; but southward a mile to Tamatsukuri, the 
road follows the bank of a small river among high hills, of 
Kamoikotan rocks, as I supposed from what T saw after- 
wards, though I was bebiled and passed tlierc after dark. 
Mr. P. Kempermann, however, mentiong in an iiiterestiug 
account of a •* Journey through the Central Provinces of 
Japan/' (read before the German East- Asiatic Society, iu 
1878, and repnblished in English in the Japan Weekly 
Mail, 14 Sept.^ 1878) that *'at Ynmachi on th& south 
Imnk of the lake he found on the foot of one of the spnrs 
of the main range large l)asalt cohinins, and liigber up 
andesilo.'" Perhaps the exposures were somewhat further 
west tlian the road we travelled. Ho speaks also of tbe oc- 
currence of graphite (a mineral of the Kamoikotan rooks) 
near Tamatsnkuri ; but none was brought to my notico. 

At Tamatsukuri there 'are some hot springs, but they 
issue from gi*eenish gray or light brown pretty hard sand 
rock, in places quite hard and a good whetstone, a[>par- 
enlly a nietamoi jiliie, ICainoikotan rock. Tlicre are thi ee 
springs within soujc lif(y yards. One, about ten yards 
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hack from the rirer, hM n temperature of 6iP C. with a 
yield of perhaps dtiv gnllous n minitte : another, at the 

princi|)al liotel (Ni.-^himiirft) lias a leniperiituie of 62^^ C. 
witU a like yield ; iind tho tluid at ihc edge of tlio river, 
has A temperatmo of o9^ C. and a yield of porliapa 125 
r^alloti:^ a minute. Tli« water seema to have extremely 
little mineral matter in it, and liiis no taste nor smoil ; 
and forms little or uo deposit, but perhaps traces of a 
white one, that may be salt. 

At Tamatsnknri and at Tumaohi chalcedony, carneliau, 
n?alc, fi^reen jasper and smoky quartz are cut into small 
oniMHu-nts verv noatlv. The stones here as elsewhere, 
couie no doubt fr(»m Kanioikotan rocks aud are I'uniid in 
several places uear Tamatsukuri, almost wholly on the east 
side of the river, towards Fujina,and inside of Fujiuu; but 
one lai^ge crystal of smoky qnarlz was found on the westside 
of the river near Tamatsukuri. Some of the ornaments are 
smnll magatama of-greeu jasper cut and polished in iinita- 
tion of ancient ones that are found in the ground near 
Tamatsukuri. The hotel landlord knows of five ancient 
ones that have been pieked up in the village, I lie lar<jjo>t 
about two-tenths of a foot long. They arc of prehistoric 
oiigin, are believed to have been made by the gods, aud 
are therefoi*e collected and preserved in Shintoo temples, 
la the temple close hy, there are three ancient magatama; 
one is about 0.11 feet long of reddish chalcedony $ another 
is alK>nt 0.07 feet long of similar hut rather paler maierial; 
and the third is about 0.09 feet long of dark green jasper. 
They are polished, but less finely so than the hipidai ies 
there now know how to polish stones. The lapidaries 
remark that the carneliau aud chalcedony are equally 
hard, but are harder than the vitreous limpid or smoky 
quartz, which again are of equal hardness. 

They showed us some obsidian that had been brought 
from the island Oki, which is therefore in pt^rt at lei^t 
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Tblcanic. The stone was found too soft and brittle folr 

oriiameutsi, except for round beads. 

From 'J'anialsnkuii we went southward oiglit leagues 
niul a hair among the hills and mouiitiiius to Minnri, near 
the ceutrul ridge uf the Islaiul. The roa<I at firat did not 
go over very high ground, but imd small passes of some 
40O.or 500 feet in height. Near Mitiari however the 
passes were higher^ up to some 900 or even l>10O feet 
above the sea ; and the valloj at Miuari itself was about 
700 feet high. Within half a mile of Tamatsnknri we 
came to exposures of light gray granite weathering light 
brown containing, hesides the while, and t^oincliuics 
slightly reddish, feldspar and abundant quartz and (some- 
times scanty) mioa, a little rangnotlto j and such exposures 
continued frequent all llie rest of the way* The granite 
was sumetimes hard, at least in parts, but generally was 
very crumbling { and there was much granitic sand. At 
some points near MInart, there was a larger proportion of 
magnetite, and here and there a litlle magnetic sand in 
the road. 

In the legion about Miuari there arc eight iron making 
places, of which however only throe seem to be working, 
namely, at Amegawn, a league and a quarter easterly from 
Minnri ; Une, the same distance sonth-eastorly from Ml- 
nari ; and Makibara. The rest are small or not at work 
and are at Nodznchi (two leagues easterly from Ame- 
gawa), formerly the most flourishing of all, but now less 
so ; Shikatani ; Bokura ; Hiunokoma ; and Yashirodani. 
I went from iMinari to the Amegawa works ; and JMr. 
Adachi to those of Uuo, which I also visited on the way 
back. The road was still ainong the hills with the crum- 
bling Kamoikotan granite everywhere. 

The iron ore used at all the works is iron sand ; and is 
obtained : either by catting down the granite and break- 
tug it up by hand and washing it ^ or the river sand is 
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waslicd ; or the oic is (iikcn from alluvial u'rouml. Tlic 
ore fioiii .«ucli alltiviiiui is reiMisli aiul inure fusible \\\\\\\ 
the other kind.s owing no doubt to its long exposure to 
wcAlhcriiig influonce» ; the oro washed from the rock is 
next in fiisibilitf ; and the ore separated from river sand 
is tlie least fusible, probably owing to its being protected 
by water from llie air, or because its weathered surface 
has been continaallj worn off. The difficult fusibility is 
very likely due in jtiirt to (lie lucsoiicc of titanium. ]SIost 
of tiio ore used at Anic^'awu is Itronglit on liur.>e-l>ack 
from vaiious places over two len«,'ues distant ; hut i.s 
washed agaiu at ihc furnace and reduced to hnlf its 
weight. Some ore, liowever, is washed on the hill side 
close by the Amegawa furnace in the winter half of the 
year ; but the rock there is reckoned in general of inferlOT 
quality, thougli some parts are prelty good. Six men 
work together in one pince and produce 800 to 1,000 
loads, sometimes only (500 loads (of 24 kammc or 1^ 
piculs each), in one season of about 180 dayt*, or 1,080 
days' work ; and tinit amount of ore is likewise re- 
dnced one-half by the liual washing at the furnace. 
In one such season^ it is said, the six men cut down 
and wasli the rock throughout a length of about 
30 fathoms by a width of about 5^ fathoms and a height 
of three fathoms ; stiy 500 cubic fathoms for about 500 
loads or \o\ tons of the ore of the iinal wa.-nliing, or aliont 
onc-lialf of one [)cr cent, of the weight of the rock. The 
only vein of magnelilo known is at llatakeyanui in 
Ooraaki village, tlirce lengncs south of Amcgawn; but it 
is only a quarter of a foot thick and is therefore quite 
unworkable. 

The Amegawa iron works are over 100 years old. The 
only furance there, like the olhors of Idzumo, makes both 

pig irou and .steel in one operation of three days ; hut 
across the mountains in Blugowith similar furaiicos thuy- 
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make (it i« said) only iron in ;ui operation four days lon^jf. 
The furnace is essentially like the blast furnace of western 
countries ; but extremely low and with a very long hori- 
zontal secUou, and of extremely little durability^ as it is 
built merely of a eommon yellow elaj. The shape is 
elosely like that of the Baobetie fiirnace^ a recent iuyen- 
tion of western countries ; the size, however, is small. 
The height is only 3.7 feet, and the width at top 3.2 feet 
outside or 2.4 feet inside, but the length is feet out- 
side. The outer sides are battering, and the inner ones 
still more so near the bottom, so that only half a foot in 
width along the middle of the bottom is flat. The 
vertical section crosswise differs then from that of the 
blast furnace in being widest at the top instead of 
near the middle. In the course of the operation, however, 
the inner sides rapidly wear away toward the bottom so 
that the section becomes much wider there than at first. 
The extreme lowuess of the furnace can be accounted for 
by the fact that the minuteness of the particles of the 
ore enable them to be deoxidised in a very short descent* 
The great length of the furnace is made up for by a row 
of nineteen tweers on each side, for which there are 
elliptical holes 0.2 feet high and 0.7 feet above the bottom 
outside and U.5 feet inside ; so that the heat is kept up 
throughout the whole length. The progrejis of the 
smelling can also be viewed through the holes, at the 
side of the nozzles, and any obstructing slag oan be 
poked away with a small rod inserted there ; and at each 
end of the furnace at the bottom there is a hole 0.4 ft. 
in diameter for drawing off slag and pig iron, and there 
likewise the smelting can be watched. At the end of the 
first twenty four hours that hole is closed and two other 
similar ones are opened ou cither side of it near the 
coroers, as the side walls have already become thin. 
Below the bottom, which is on a level with the ground, 
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ihero is a layer 0.8 ft. thick of aslies of the inaki, a 
conifer (Podocarpus macropbylla) ; and below tliem tliere 

are 4.2 ft. in depth by 3^ ft. in width nnd 9J ft. in lengtli 
of hot coals ; nnd the five feet together arc ciilleil ihe 
fiikutoko (or heart li). lielow it is a depth of seven feet 
filled witii red and black clay ; from the bottom of whicli 
there is a horizontal dmiii to a neighboring hilbid^ The 
whole depth of twelve feet is walled about witli hnlf a 
foot or more in thickness of slone (granite and other 
kinds). The fukutoko with the parts below is peraia- 
nent ; and at some places is not allowed to cool down for 
a hundred years. The fui nace proper is built of wet 
clay in a day, and dried with a wood fire in the following 
liigiit. 

At three o'clock the next morning the same bi ands 
from (he wood fire aio removed nnd the furnace filled 
fvith largo charcoal^ the tweors are adjnstedi the coals 
kindled and the blast begun. At about five o'clock Ihe 
charcoal in burning has become abont 0.4 of a foot 
shallower than at first Then they put on iron sand 
perhaps nbont 16 ksmme (133^ Ihs or one picul), I)nt not 
a weighed quantity ; then some more chiircoal until the 
top is nuuie level again with the top of tlie furuacc. When 
the lire haa again l>ecomo about 0.4 fi. lower, another 
picul of iron sand and some more charcoal arc put on ; 
and so on repeatedly. The first day nnd night, ore and 
charcoal are charged about 33 times in 12 hours ; and Ihe 
second day at about the same rate but growing quicker, 
80 that on the third day tliere are 42 charges in 12 hoursi. 
Tiiroughout the opeiation, slag is running out at tlie 
end holes of the furnace, and sonie pig iron too, called 
dznku, which, though variahle, amounts to perhaps 180 
kamme (l,oOO lbs.) iu all. On Ihe fourth morning at 
three o'clock (that is at the end of 72 hours), allter having 
cliarged in all about 3,800 kamme of charcoal and 3,600 
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karamo (30,000 ll).s.) of oro, they stop (he hlnst (winch has 
been coutiniious) and take away the nozzles. Then ihey 
break up iUe fai'uace> brush otf ihe coals that retnain 
on the mass of metal that has been produced, aud 
let it oool. The mass is steel, bat the outside of It 
is bad steel called kera ; below it tlie.e is melted 
pig iron, or dznku, which on the removal of the 
steel mass cools and becomes solid at once. The 
steel mass weighs about 540 kainme (4,500 Ih.s.) of wliich 
two-tl»irds are good steel and the rest keni. The two 
are separated with the haiuiuer. The dznku weighs about 
360 kamme (3,000 ibs.)i or together with the previous 180 
kamme (1,500 lbs.) about 540 kamme (4,500 lbs.) in all ; 
making the whole product then about 1,080 kamme (9,000 
lbs. or about fonr tons) or 30 per cent, of the ore. With a 
larger furtmcc sometimes 1,200 knmme are produced. 
VVhen the metal has been cooling a conplo of hours, at 
about six o'clock in the nioming the steel mass is pulled 
ont and then immediately the Uzuku. The dznku 
without further cooling b thrown at once into a small 
pond of water close bj, and is afterwards broken up with 
hammers. The hot sleel mass is likewise thown into 
water nt some places, but not here ; and after cooling it 
i« broken np into small bits. The same dny that the 
nuMul musses are removed the furnace is rchuilt, so (hat 
on the tilth day the blowing recomnieiices. In a month, 
then, there are seven or eight operations, except when 
occasionally there are interruptions from disordered 
apparatus. In a year there are about seventy operations 
with a vneation of two months in the hottest part of 
summer. The dzoku and kera both go to forges in otfier 
villnges; KomuH/two leagues distant; Komakitwolengnes; 
Ynkawn, three leagues ; Maki, three leagues; Snmoni, 
two leagues), and are converfeil into l.ar iron there, 
yit^itling ahtnit (i2 J per cent, Tlie d^uku is sometimes 
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made in other villages into good cast iron by means of 
twice remelting. 

The blast is given by a pair of wooden bellows on eRcli 
side of the furnaco ; and thoy are like the bellows of an 
oil well, except that they are in two halven, end to cml, 
with the hinges of the top boards at the outer ends, so 
that the man who treads them stands in the middle and 
steps first on one board and then on the other. The 
boards are each five feet long by three wide and rise and 
fall at the inner end abont 1^ feet. The work is so 
severe that the men are relieved abonfc once an honr, and 
in the twenty-four hours there are three sets of men, or 
six men in all. The nozzle is chieflf of bamboo about 
0.1,5 ft. in diameter, but at the furnace end is of iron for 
a length of about two thirds of a foot, and at the very 
end with an inside diameter of 0.06 ft. The furnace 
and bellows, charcoal and ore bins, and resting rooms 
for the workmen are all in a high building about fifty 
feet square. 

Of wood abont 2,000 knmme are used in the tliree days 
operation ; 1,000 kamme for dryiiio: the furnace and 1000 
kamme expressly for making ashes. For the ashes 
maki only is used ; and it has to be burned green, 
otherwise (it is said) the ashes are inferior. The asliea 
would seem to serve as a flux ; and at the same time 
fonn the bottom of the furnace through which Ihe metal 
and slag do not penetrate. 

The efkareonl used is very large, some pieces two or 
three feet huig by half a foot in diametrr, but many 
smaller ; and it is broken up a little l)eforG putting on 
the fire. IMic coals in the fukutoko do not diminish in 
several years, and wlien the work is interrupted are 
kept warm by a mound shaped charcoal fire on top 
covered with clay except a hole at one end before which 
a few sticks of woqd burn slowly, 
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One steel mms (with kera), tbAt I nhw, was of 

in'e<;iil;ir shape, about nine feet h iij^ by {U>ont '.Vh feet 
wide and half a foot tliick, inclndinf; somo cinders :ind 
ashes ou top and slag below ; and the dzuku is said 
to be of about the same shape but much ihluuer. The 
kera surrounds the good steel ou all sides. The breaking 
up into small pieces is done partly with band hammers 
by eight men : and, in the case of the more difficult lumps, 
by letting fall upon each of them a mass of dzuku weigli- 
iug 3C0 kamme from a height of some ten feet. The 
mass is raised by means of a rude tread wheel worked by 
four men ; and falls bctwceu a guiding framework about 
2^ feet square. The twelve men in all do the breaking 
up in four days, just the time of one complete furnace 
cam||aign. 

Besides the twelve men who break up the steel (with 

48 days* labor) ; and the six men who blow the fiirnaco 
(with 18 days' labor), there are two men for charging 
the charcoal, and two for the ore (twelve days' labor), 
nnd twelve men for building the furnace (twelve days' 
labor) ; so that there ara in all ninety days' labor for 
each operation. 

Tlie cost of labor is very low, because strongly attached 
old family retainers are employed. The bellows* men 
and steel breakers average about nine cents a day, includ- 
ing four cents worth of rice (one shoo). It is owing to 
j^nch low wages that the works si ill succeed no worse. 
At washing the ore of the hillside near the -furnace 
about ten cents a day are earned. Ore brought from a 
distance is bought at about 14 cents for a load of 24 
kamme. After washing again at the furnace and reduc- 
tion to one half its weight, it is worth 25 cents a load 
(so stated, but the two bought loads to make one of the 
last washing would cost 28 cents) ; and the yield therefore 
is at least 3^ cents to tiie cubic yard of such rock as that 
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near tlie fanuuse. Ohftraml oo«ti about 12 eents for 

for 10 kfimme. Mnki woo«l is worth from 2^ to 3 cents 
f(»r 10 karninc accoi ding to <jiiaii(v. The J*teel sell'i for 
iiltuut -^.j :i In.'nl of 30 kuiinne (or ."<44.BO a luii ), or ahoiit 
$(iO for tlie piodiurt of ( tio operation ; but averages say 
$45. A like ioad of Uziikii and of tbe best kera (yielding 
50 or 60 per cent of iron) brings about $2 a load ( r 
$17.92 a ton) both alike ; or say $48 for the whole pro- 
duct of them in one operation. The making of bar iron 
fr.»ni dzakn and kera costs (it is said) abont $2.70 a load; 
but with inferior dzukii and kera it costs more. Bar iron 
sell-i at Ainei^awa for 85 to -i^T for 24 kainnie nccoriliiig 
to fjiiality, averaging perhaps .$f> ; or s:iy .^67 a tou. 
Dzuku brings $3 a loa 1 (or about 827 a tou) at Malsue. 
The cliief cxpeuBtti of iho 70 operations of a whole year 



would be : 

266,000 kainme charcoal $3,192 

140,000 „ wood, say 385 

10,500 loads of ore (^ 25 sen 2,625 

6,300 days* laln.ur @ 9 sen 567 

Clay fur furnace bnililing say 70 



$6,839 

or $97.70 for eacli O|)eraiion ; or $24.34 for each tou of 
product. But something shonld be aiided for the wear 
and tear of tools and of the breaking machine, deteriora- 
tion of the buildings, cost of superintendence, and interest 
on the capital. 

The whole protluct for the same year of 70 operations 
wouhl be 281 tons (7o,()00 kamrao) of which one third 
would bo good sleel. The value of the whole product 
would ho at say $93 for each operation S6510 (or at $108 
it would be $7560). The information is not quite precise 
onongh to decide with certainly whether there be any 
pro6t or not. 
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The day I visited Amegawa the furnace was not ill 
Mnst ; aiul (ho (>i)Ci al ion i.s given as it was described to 
niu on the i>[HA. As such inquiries are unusual there and 
wero unexpected and the auswcrs had uot been specially 
prepared, it is possible there may iu some points be a I title 
ineznctness, though evidently no more than -under the 
oircumstances was unavoidable. It will therefore bo well 
to compare the statements with those obtained at tho 
closely similar establishment of Une, and with the obser- 
vacions of the operation there. 

Tho I'nc iron works are 103 years old (since 1776); 
and llioy say tliat the lire has in that time never gone out. 

Tiic furnace is 9.3 ft. by 3.3 feet, as ihey told me ; but 
by Mr. Adachi's measurement of tiie patterns the outside 
width at the top was 3.4 ft., the inside 2.7 the outside 
width at the bottom 8.7 ft. and the inside 0*65 ft. There 
are twenty tweers on each side. The furnace house, 
bellows and other apparatus are closely like those at 
Amegawu ; and luy short visit was at about six o'clock in 
the evening of the seconil day of the operation. Each 
bellows ivns making about 28 strokes a roiuuto with one- 
liuif of the bellows, or say 14 strokes for each pair, and 
the effort was very violent. Fur the three days eight 
men are employed to tread the liellows, and on the second . 
day were changing 12 times in tho, daytime and about 
ton times in the night. On the first day tho treading is 
slower and the changing less frequent ; on the third day 
more rapid and more rrc([iient. Tliey change al)Out once 
for two cliarges of the furnace ; that is about once an hour. 
The (reading of the two men on the oppof;ite sides of tho 
furnace keeps time, so that the air ruslics iu from both 
sides at once ; and the flames (about three feet and a half 
high) rise slightly higher at that instant. 

The iron sand is charged only along tho sides near 
the walls of the furnace ; and tho charcoal is charged 
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slightly nearer the middle. When freshly charged the 
charcoal rises sli<;ljtly (uboiit a ([uarfcr of a foot) aljovo 
the top of tho furnace. At the tiiiio of iny llicv were 
charging three times au hour; and ou tho third day thoy 
charge still oftener. 

The ore charged ia one operatiou of three days amounts 
to 220 or 280 boxes of 14 or 15 kamme (sometioies 17 or 
18 kamme) ; say 3800 kamme (but possibly about 3,600 
kamme as at Amegawa). Of charcoal iu the same time 
4,200 or 4,800 kamme are charged ; and of wood 720 or 
730 kamme are used for making ashes and 1,200 or 1,300 
kamme lor drying tho fiunace : about 2,000 kamme in all. 
The ashes liave to be made for each operation. 

The clay for building the i'uruace has to be brought 
from a distance of three quarters of a mile (11 choo), from 
laud belonging to the furnace owner, and the carriage costs 
$0.0043 for ten kamme and the digging somewhat more; 
say in all about one doUar for the 800 or 1,000 kamme that 
are needed for a furnace. 

There is always iconic slag with the dzuku at the end of 
the operation below the level of the bottom of the furnace, 
the ashes and coals beneath having become somewhat 
depressed ; but it does not penetrate the ashes. 

The whole product of one operation is from 720 to 1,020 
kamme (6,000 to 8,500 lbs.)* or about 30 per cent, as at 
Amegawa, sometimes 1,200 kamme (10,000 lbs.); of which 
the dzuku varies from 90 to 480 kamme (750 to 4,000 lbs). 
There are about sixty operations iu u year ; but iho num- 
ber varies in diiiercut years. They are idle in July and 
August, and in 1878 began blowing ou the seventh of 
September. They say that in the hot weather the metal 
does not melt so woll as it does in the cold. Probably the 
labor of treading tlie bellows so rapidly is too severe in hot * 
weather ; but the draft upward from the fire would be 
slightly less active, and the air slightly rarer. 
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In Bingo, wliciu with a four days* operation dznkn 
alone is nifide, the furnace is said to be longer and nar- 
rower, about 10 ft, by 2.8 ft. If the furnace is narrow 
there is less charcoal, and so not enough heat for steel, 
they saj ; bat for dzuku alone less charcoal is needed. 
The tweers are about 20 (18 to 21) on each side of the 
furnace and are a little smaller than for making steel. 
The dzukn is drawn off in a melted state by the holes at 
the end of the furnace. In other respects, they say, the 
Bingo process does not specially differ from the Idzuino. 

As the Japanese method of making pig iron from sand 
ore is the only one sucessfuUj practised in any part of the 
^orld, and as the amount of such ore in Japan seems to be 
yery large indeed^ it is worth while to consider whether the 
process cannot be so improTcd as to be more decidedly 
profitable. The whole cost of the steel and i)ig iron pro- 
duct appears to made up mainly in the following 
proportions : — 

Charcoal • 46^ per cent. 

Ore m „ » 

Labor : 

Breaking 4^ 

Blowing , 14 

Charging 1 

Furnace : 

Wood for drying 4 

Clay 1 

Labor 1 

— 6 

Wood for ashes 2 „ 



100 

Evidently the cost of fuel and oro are far the most impor- 
tant items. It must be borne in mind howeyer that nearly 
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ail the remain in{^ fifteen per cent, are only abont linlf 

price owing (o llin cxoeptionally low wag^cs paid at the 
iron works. It seems clear tiiat nnioli economy mijilit 
bo elToctecl ns regards : 1^ wa^sliiug iho ore ; 2 ' the cai l y- 
ing of the ore, fuel and other materials ; 3'^ the fuel ; 4' 
the flux ; 5° iho brcakiug op the metal ; 6^ the blast ; 7° 
the furnace building. 

l**. For washing the ore from (he killsule it seems 
highly probable that the CiiHfornia hydraulic method 
might bo used witli profit, nUli<)n<;li the ore in inferior 
rock like that of Amegawa be only one halfof one per cent, 
ot" the granite and in value only 3^ cents to the cubic 
yard. In Calilornia iho yield of the gravels and rock.s 
MTikihcd in that way averages at difiercnl places from fivo 
to tweuty'fivo cents to the cubic yard (sometimes more) ; 
aud the method has been said to cost ten cents to the 
cubic yard^ some say five cenfs, or more than six times 
cheaper than the method of slnicing, by which the Idsnmo 
iron Blind is now washed. Necessarily tlie expenses here 
would Ite n;neii less than in Cahlbinia ; for uhafcver 
canal.-!) or aj»i)ar;il us might be necdeil coulil be made here 
with labor that costs at worst hardly u fiftii of that of 
California and tlio interest on capital here would not be 
extremely in excess of what it is there. In California} 
too, wafer is comparatively very scarce and is brought by 
costly acqneducts from great distances, sometimes scores 
of miles. Hero in Japan, water is (Jo very much more 
abundant that there would 1)0 no incd of such long and 
expensive acquetliicls. In collecting the gold in California 
there is a little nxpeusc for quicksilver that would not bo 
needed for the iron sand ; but it is possible that magnetized 
plates or bars might bo profitably used to aid in retaining 
the iron sand in the sluices. The crumbling granite to 
be waslied is much more friablo than somo of the rucks 
washed by iho hyditinlic method in California. Que 
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point to be consiclerefl in imngininor wn8htn|:;8 on a large 
pcjile is wliodior ilio rico fu'Kls would prol»;il»ly bo seriously 
iujured Itv (lio grout anioiuit. (»f suiul can ied dowti l»y (lie 
rivers. On ilic other liaud ihe removal of the hills would 
leave more flat ground for new rice fields. 

2^. The oust of carrying the ore must at present bean 
iin()ortant part (a lliird or oven a half) of i<8 final cost ; and 
with good waggon roads or with navigable streams wonid 
be much lesseneil. A like remark would hold good in 
regard to tho carriage of fuel, of ihe metal on its way lo 
market, of the food and comforts of life fur the workmen ; 
and improved roads would not merely benefit tlie iron in- 
terest directly, but the farmers and other inhabitants 
wonld waste fur \cs>i of their labor in mere carrying, and 
every industry would obviously receive advantage indi- 
rectly as well. Merely if seven-eighilis of the cost of 
carrying the metal to market by laud could bo saved over 
good roads (ns in the ease of the coal carried to Ikuno) or 
about seven dollars a ton la sending to Matsue, there 
wold 1 even now be a handsome profit in iron making. 
Tho ore at present brought from a distance to Amegmva 
is before using reduced by washing (it is said) to one half 
itH weight; and therefore if the final washing were done 
before carrying, the cost of carriage would be reduced one 
half. As the fuel, including the wood, weighs sixty per 
cttut. more than the ore of the last washing it is desimble 
to carry tho finally washed ore to the neighborhood of the 
places where Ihe fuel grows rather than lo carry the 
fuel to the ore ; and fuel can be floated down strenn) on 
brooks that would not carry a boat for ihe ore. Neverthe- 
less, as ore could be carried very cheaply down in boatf« 
on the larger streams (witti improved navigation) it would 
seem advisable to have llio iron works nt some distance 
down stream in the larger valleys near good waior power 
rather than far up in the narrow valleys among tho mono- 
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tains, where the supply of fuel would be comparattTely 
small and the water power trifling. 

3°. In case the iron manufacture should be very much 
extcndcil it would be necessary to use coko instead of 
charcoal; and at places near the seashore it mij^ht already 
be advantageous to do so; for with furnaces built of better 
materials and perhaps of slightly altered dimensions its 
nse would no doubt be possible. The iron produced would 
not be so good in quality as that made with charcoal; but 
the difference wotdd probably be more than made up in 
cheapness. 

4^. The only flux used at present appears to be the wood 
ashes carefully renewed forevery operation inexcessof those 
produced by the charcoal and by the wood burnt for drying 
the furnace ; and probably owing to insufl^cient flux there 
is a great loss of iron in the slag ; so that only about thirty 
per cent of iron can be got from carefhlly washed ore of 
a kind that when perfeetly pure would contain nearly 
. three-fourths its own weight. For in order to separate 
the particles of quartz in the ore they must be made 
fusible by combining with the oxide of iron to form a 
slag ; and the clay (silicate of alumina) in the ore or in 
the walls of the furnace combining with the quartz and 
the oxide of iron foim a fusible double silicate of alumina 
and protoxide of iron, also at the cost of ii*on. It 
seems desirable here to add lime to the ore charged (as is 
done in the blast furnaces of western countries), in 
order that a double silicate of alumina and lime may bo 
formed in which the lime will take the place of iron and 
so in a great degree ])revent its ios.y. The alkaline mat- 
ter of the wood ashes serves the same purpo^;e, but they 
are much more costly than lime would be. It would be 
best to charge quick lime rather than limestone, and by 
burning the. lime at ilie quarries there would be a sav- 
ing of about one-third in carriage, a point of great impor* 
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lance willi iho prpsont hnd roads wliore \vftjr{»ons cnnnot 
hn iisod. Limrstniip fouml almiulantly, it is said, al»out 
four lr:if:^nos rasl from Arncf^awa, at Tari village in Iliiio- 
goori, Hooki. It is also said to be found iu quantity 13 
leagues south-east of Miuari, at Mido Tillago^ in Nuka- 
goori. Bingo. 

5°. Tlie present mode of breakiii«< ui) the metal with the 
clumsy (read wheel if cxheniely rnde and costly ; and no 
douht tlio same cud could ho ftccomplishcd far m(»ro 
economical 1 J by water power, or pof^siMy with the help of 
the very strong modern explosives. It is possible too that 
it wonid be cheapest with wafer power trip hammers to 
forge the large lumps into more suitable shapes without 
breaking them up into the rery small bits now required 
by the country black^^niitlis with flicir hand liammcrs. 

G^. TI)e hlnst is now produced in a very expensive way, 
by the labor of men; whoi f ;i< .«o ]nirely a raechauical kind 
of work could doubtless be olfectcil much more cheaply by 
water power or even by horse power, and the simple 
machinery reqnired would not by any means be too dif- 
ficult for the country carpenters to build* The blast would 
besides be steadier and consequently better. Moreover 
with wntcr power it could luobnhly ho pati'ifacloiy in the 
holfest months of Ihe year; so that more operations eould 
he made, and the loss of interest on tiie capital and tho 
detcriorntion of the buildings would be less for each opera- 
tion, or for each ton of product. If a hot blast were used 
instend of Ihe present cold one there would be a Tery im- 
porfniit saving in expense: cs|iocially ns the very abundant 
wnnfe beat of the furnace conhl probably be used without 
difficuilv for warmiii''' iho blast. 

7^. Tl>e cost of the furnace itself is about $1.46 for each 
ton of j>roduct (of which two thirds is for the wood used 
in drying); and is perhaps not more Ihnn the cost would 
lie with a high western blast fnrnnce, if the high rate of 



Digitized by Google 



—74— 



inteiPfat in .Tnpan be roiipidoivd nml the prcnt cnpitnl ll>Ht 
AVfMiLl lio nocdod. Hut some saving mirrlit prnltnKly si ill 
l»r> ctrcotetl irilio low rnnincc were built of stono ( i fne- 
biick that coiiKl stniul tlie beat (if any such coiiUl be <>b- 
tfiinecl nenr nt hand), and an apparatus were used for 
hoisting out the himp of steel, or if onlj pig iron wore 
made, as in Bingo^ and drawn off in the melted stiito. 
The qnartzite of Tamalsnkin'i wouhl no doubt answer the 
pnrposo well, find could oasily bo carried Jo the iron region 
po ncai' in tiie small (plant i(y required, wore it not for tlie 
badness oflbe roa«ls. which is such an immense hindrnnce 
to every kind of iudnstry. With a permanent stone or 
brick furnace ilie labor and lime of rebuilding for each 
operation would be saved ; and as the operations oonid 
follow one another at once with the furnace ah*ca«1y hot 
there would he a saving of heat and consequently of fuel. 
In mnkintjj dzukn alone, ns it. is drawn off melted, there 
nerd bo no interruption of the jirocess for mai»y weeks or 
raonlhs. The form of tlic furnaee would not so rnpidly 
change, tbo lower part would remain narrow tbrongbout 
the operation, and the hot coals of the fukutciko would 
therefore probably be unnecessary in order to keep up 
sufficient heat ; so thnt the bottom of the furnace could 
he made likewise of stone or fire brick without ashes. 

It seems then very certain that the mannfactnre of iron 
from Japanese sand ore can without exceptionnbly low 
wages 1)0 made decidedly prcditahle merely by very simple 
improvements on the process now in use, without aspiring 
to any radical cbanges of method. The enormous quantity 
of suitable ore that appears to exist in Japan seems like- 
wise (o justify the expectation that iron making will be- 
come a very important business. Iron sand has been 
washed here and there through a space at least forty 
lengnoR (100 miles) long, and it would seem that the iron- 
bearing granite underlies the whole region. To be sure 
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uo careful tests of its riclme-s or case of working at ilif- 
Icrcut points have yet been rceordccl ; but if the average 
biioulil be anytliing like tliat of ihe rock ealieil inferior at 
Aniegawa the qiiaiitity cf ore would be immcuue, as a 
little calculation will reailily show. Eveu a single hill 
made up of such rock and ouly one mile (say 16 choo) 
long by ouo-fourth of that iu average width aud tbree 
buudred feet in average height would contain (atone half 
of one per cent.) more than a million tons of ore of (he 
last washing. In a space 100 miles long by twenty live 
miles wide there would be room for ten thon^uuil such 
bills will) cuuteuts in ore amouuting to ton ihousund 
million tons. It would bo too great boldness to say 
now tbiit there is so large n space so richly filled 
throughout I but it would sccni almost certain that 
tlie amount of such ore is very great indeed, 
and it must be very well worth while to a!?eertaiii by 
ge<dogieal surveys how large a portion of the region con- 
tains it in a workable fornj. Indeoil, the subject of iron 
is likely to become far the nio.<>t iniportunl mining quesiiou 
of Japan afier the coal liekU of Yesso* 

From Miuari \ve went norlliward again by tlie same 
rood for a couple of leagues aud then tnniod noriU>wcst- 
ward down A steep narrow valley gradually growing wider 
and more level to Kisuk! on the Ilino River, leagues 
from Minari. All the way theic were numerous exposures 
of the same light brown crumbling granite. 

A few hundred yai'iU north of Miujiri we stopped a few 
minutes to look at an iron sand washing place, but were 
not so fortunate as to see the men at work. The ore is 
said to be brought from a quarter of a mile up stream 
where the rock is pulled down fur the purpose. Tho 
washing Is done in a sluice about forty fnthoms lung in 
eight parts of uueqnal length, ^h>p^ng gently with (he 
ground. of a small valley, but with a lull of a couple of feet 
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betwoeii tlic iliirerciit purls. The width of tlie sluice i.s 
ill j^'oncral jiboiit 1^ or two feet ; but in one {ml in lour 
feet. The bottom is of board.'iy and llie sides partly of 
boards but mostly of flat stakes. An iron hoe abont balf 
a foot squarOy and a smaller long bandied wooden hoe are 
the tools used. The work seemed to be done l y two men. 

At Kisnki there is a small finery forge for converting 
dzuku uiul kera into wnuiglit in»n bars. A.s we pa.^sed 
tliruiigli the town in the al'tuinoun and as the Iciu'e works 
only in the forenoon we had no opportunity to aao the 
operation ourselves ; and were aflterivards disjip|)ointed in 
our hopes of seeuig the whole process conveniently at 
some other place. Nevertheless I saw the 6re places and 
tools at Kisuki and obtained some imperfect informal ion 
in regard to the details of the method. 

There arc two forgo tires, cacii under a hood that tajier^ 
upward into a k)W wide eliinmcy, of which heh>w the 
hood there in only tlie back wall and the right side. Be- 
hind the back wail there is for each tire a wooden box 
hand bellows with a piston and horizontal rod, like the 
bellows of all Japanese forges. One fire is a blooinary for 
reducing the dzuku apparently to blooms ; and the other 
fire is a chafery for makiiinr bar iron from the blooms and 
kcra hv ruhcatin'r and wcMinu. The bloouiarv lire i)Uice 
or hearth is a trou^Hi-like space three ieet lon<^ (at ri;;ht 
angles with the l)ackwall of the chiniucy), 0.6 foot deep 
and 1.0 feet wide at the top and one Coot wide at iho bot- 
tom. Ths sides are made of iron plates about 0.06 foot 
thick, and the bottom slopes slightly forward. The twccr 
or bellows nozzle enters from the bellows through the 
chimney back at the back end of the hearth and at the 
bottom of it and is level, and reaches forward to 1^ feet 
from the eliimnry l>ack. Thai pi»rlion of the hearlh was 
at the time of uiy visit i'lill uf foi j^e einder.s. The chafery 
hearth is 3.25 long, nearly at right auglob with the buck 
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of tltc chimney, 0.85 foot wide (both at top and bottom) 
aud oiiu foot deep at tlic deepest poiut, which was about 
the middle of the length. The tweer or bellows noszle 
just reaches to the hearth at the back and is level ; and 
has a diameter of 0.15, and is made of bamboo cohered 
with clay. 

The furnace and forge work lasts from nil<hiiglit until 
noon, Charcoal is first charged upon the blooniary hearth, 
and upon that about seven kamme of dzuku ; aad then the 
biowing is begun. In about an hour a lump or ball is 
formed ; which is hammered into a bloom, and put with 
about the same weight of kera into the chafer/ fire. Each 
day eight blooms are so made. The bloom and kera are 
heated ia the chafery fire and hammered repeatedly until 
burs are formed. During tlic heatiuL', melted cinder runsi 
out aud irf drawn off from the front of the hearth. After 
the firdt hammering the lump of about fire kamme is cut 
f iuto four parts with chisels by four men striking with 

heavy hammers, on a small anvil set in the ground. Each 
part is made into a bar that weighs a kamme and a quar- 
ter (about ten pounds), aud is 1.8 feet or 1.9 feet long by 
0.4 feet wide and 0.03 feet or 0.04 feet thick. One cubi- 
cal box of charcoal of 2^ feet on an edge, about fifty 
kamme iu weight, it was said (but probably at least one 
fourth heavier than that), is burut in a whole ^day's work, 
as I understand ; and costs abont twenty cents (for each ten 
kamme, probably). There are eight workmen in all : two 
for the bellows, four for striking, one for holding the 
chisel and one for attending to the fire. The labour and 
charcoal re(|uired as here given .seem rather to confirm the 
statement at Amogawa that the cost of couvorting dzuku 
aud kera' into ])ar iron was .82.70 a load. In one day 
forty kamme (333^ lbs.) of bars are produced. If the 
charcoal burnt weighs only about sixty kamme the econo- 
my is about as great as in the closely similar processes of 
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western couiili'ios ; for tliore one nnd a hnlf to three times 

the wciulil. of tlio bnr iron is nceilcil. Tlic loss of iron in 
liiiiiig tlio (Iziikii and kcra, 37^ per cenl., is laij^elniL I hey 
may bo very itupurc so ihat the h».sa would be far from 
beinir merely in iron. The KUuki nictlioil is noL on the wliulo 
a bad oiio, IbougU in western couiiiries puildliug.is more 
economical owing to the posaibility of using inferior fuel 
and workmen of less skill, while needing however better 
roadd than now exist in the Japanese iron regions for 
more convenient concentration of materials so as to work 
on a hir;^c Hcale. 

From Jvi^i;ki our ro.id four Icafruos north-we.stcil v to 
Ool>u a league jshort of ln)aichi lay downstream along the 
banks of tiic llino Kiver, a conpiu of hnndreil yards wide 
bnt fihuiiow, wiiU liigli hilU near on either side for the 
greater part of the way, and still numerous exposures 
of the light brown crnmliling ganite. Towards Ootsu 
however there were exposures of greenlsfii gray and dark 
brown sand rock and of gray p hales weathering brown 
witii ratiier nteep norl Ii- weslerly di]).'j ; probably a part of 
the san»c Kauioikulau rock.s that we had seen at Tnina- 
tsukuri. Then we eanic out upon a wide adhivial plain | 
and passed through it by Imaichi to Kidzuki about three 
leagues north* westerly on the sea shore, near tho south- 
west end of a range of high hills and mountains along 
the coast from beyond Matsue. From Kidzuki we went a 
league and a hnlf northerly np among tiie hills lo the 
Udoo copper uiiue>, passing iiuinerous cxpo.-iures of dark 
brown, sometinn.s light brown, sometimes olive, hard 
Kamoikotan shales, in some ])laces black slate, in other 
plaees greenish gray sltales and slialy sand rock iveniher- 
iog brown with soino nut size pebbles and smnll cubical 
iron pyrites. The pyrites is os|ieoially abundant near 
the mines. The rock thereabouts is in parts bright 
greou and very talcosc. 
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There is but one rein in the mines at present worked, 
thongh there is saiil to be nnotlier worthless one on the 
road about two-thirds of a mile to the south. The vein 
dips at ono point 50° sonth 60° west. The f^i .-atest widih 

of tlie vein in the portion now worked onfc was called 
(and appeared io me fo l>o) tlii'oo fathoms and a half wide, 
in which however is included a large lunn[> of rock left 
projecting into it about parallel to tho wallii of the vein ; 
and within the length of some two fathoms tho vein be* 
eomes much narrower. In many other places the worked 
ont vein (said to have contained ore) was five or six feet 
wide ; ill one place, for exnniplc, about five feet wide 
thronu^h n length of some ten feet and a height of twelve 
feet. Tlie widest of the places now worked that I saw 
was 3.1 feet wide, and there the vein was said fo hold ore 
thronghont (hough mixed more or less with cnbicnl iron 
pyrites. Several other places were shown where the 
copper ore was 0.8 feet or 1.0 feet wide and pretty pure 
looking. Tlie vein has been explored thro ngh out a length 
of 160 fathoms, and appears to contain two shoots of 
ooj)per ore. The north-wcslcrly end of that Hpnco for a 
length of sixty fathoms and a depth of thirteen fathoms 
confaincd, it is said, much ore ; InU below that the country 
rock changed and there was no ore. The next forty 
fathoms in length south-easterly had no ore. The next 
sixty fathoms contains much ore and has been worked to 
a depth of about eight fathoms towards tho north-west, 
less towards the south-east, without coming to an end of 
the ore. The ore is copper pyrites ; but the greater part 
of the vein is filled with cnbical iron pyrites, which is 
abundant also thronghont those parts of the vein that are 
bare of copper ore, but is left nntouolied so far as may he. 
The ore is snid to cotitatn a little silver, amounting to 
about 6^ hundredths of .one )Kir cent, of tho blister onpper. 
The vein is easier to work than tho count ly l ork, which 
is thf^refore ting into as little as possible, 
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The mines have been worked only since 1866 (except 
an old abandoned drifV. nome ten fathoms in length on the 

road about two-thirds of a mile to the soiilli of the 
present mines). There arc three mines' now abandoned 
in the noi'tb-westei'ly worked out end of the vein, and one, 
the only one now worked, in the soutli-easterly end. There 
is no mining below the level of the drainage adit. Not 
mnch timbering is needed owing to the firmness of the 
rock. Small two-wheeled carts are used in the mine, but 
there are no rails. Mine lamps of the French pattern are 
used. 

The ore is crushed, and washed by hand in the same 
manner as at most other Japanese copper mines. The ore 
is roasted only once ; for 25 day^ in about 75 kilns, in 
general about fonr feet square and high, holding about 
ilye hundred kamme each ; but three of the kilns 
are ton feet long by six wide and fonr high, and roast 
3,000 kammo of ore each in 30 days ; and there 
are eight kilns of intermediate size that roast about 1,000 
kammo each. Tiie wei*i;ht of the wood burnt is about 
that of the ore. Tiie smelting is done in what is called 
the Hitsubuki method of the neighborhood of Oosakn. 
The best and middle class ore is smelted in 13 mabuki 
hearths directly to blister copper (aradoo) ; and tlie low 
class ore is smelted to matte (kawadoo) in two Oobuki 
hearths ; and the aradoo is not refined. The mabnki 
hearth is about 1 .75 fr. in diameter and 0.8 ft* deep with 
a flat bottom smaller than the top, and baa a cover of ohiy 
from the back to within about 0.3 fr. from the front edjre, 
leaving an opening there about O.S ft. wide. There are 
two tweers at the back, about a foot apart where they 
enter at the npper back edge of the hearth, and they are in- 
clined towards each otiier and downwards so that each 
points to about the centre of the space enclosed by the 
hearth. The tweers are of bamboo 0.25 ft. in diameter, 
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tapering at the end (which is made of day) to a diameter 
of 0.1 ft. For each there is a box (piston) bellows 1.7 
ft.highbjr 0.7 ft. wide with a stroke of 1.5 ft. The 
operation is said to begin at three clock in the morning 
and to Inst until eleven ; bnt really ends in many coses 
much enrlier. Oiui hundred kammo of roasted ore are 
smelted in one operation and 70 kamnie of charcoal are 
burned. The tirst hour and a iialf or two hours arc spent 
in melting the ore with the two tweers in use at the 
back ; then one of the two tweers and its bellows are 
removed from the back and placed at the left side of the 
hearth and arranged there to blow over the upper edge of 
the hearth towards the centre ; and at the same time the 
other bellows at the back is stopped. The opening at the 
front of the hearth is generally kept clo.^ed, loosely, witli 
flat stones and })i(jce-5 of charcoal. The bellows are 
worked with from 22 to 40 strokes a minute, rapidly later 
in the operation and with great effort. About throe times 
the blast is inteirnpted, the front hole opened and slag 
ramoved, which is smelted again with the ore of the next 
day's operation. Fifteen or twenty miiintes before the 
smelting is completed a couple of small billets of wood 
are thrown in npon the melted metal. At tiie end, the 
cover, the I wool" and the bellows are removed, some water 
sprinkled or poured on and the blister copper removed 
in rongh, round, thiu cakes, from two to four in number, 
commonly three. Sometimes a couple of thiu cakes of 
matte are first taken off. The hearth is at once repaired 
and made ready for the next day's operation. The 
Oobnki hearth is of about the same shape as the mabuki 
one, but larjier, and measures 2.25 ll. acroj^s and is said to 
lie 1.5 ft. deep. There are two tweers at the back witb 
a bellows for each. From three o'clock until eleven in 
the morning there are three operations, with a charge of 
100 kamme of roasted ore in each ono. The ore is bimply 
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melted in one uniform operation, find tlie nutto token off 
ill iliin cnkes. Tlie slag nios off throughout the opera- 
tion ; but is especially drawn off at the end. 

Ill the year ending 30 June, 1878, it is said tiiero 
were snieltod 376,111 kamnie (l,li()0 tons), of ore niul 
87|138 karamo (321 tons) or 23J per cent., of blister 
copper were mailo wortli about one dollar a kamme ; 
and six tenths of sudi a year's enpply of ore was 
added to tlie stock on hand, leaving at Inst more 
than enongli for a jear and a Iialf of smelting. Tlio 
oxpenses of the year are represented to have been about 
$40jOOO less than the value of the copper made ; or 
subtracting the cost of mining the unsmellod ore, over 
$46,000 less, 

Tho wood (malsii) burnt in a year amounts to 600,000 
kamme, costing $2,400 ; and comes nphiil from Sagiura 
two leagues distant Tlie charcoal used in a year is 
850,000 kamme, costing $9,800 $ and comes from Iwami. 
Thera are about 380 workers, namely : 53 miners, 75 
miners' aids, 74 kiln and furnace men, 58 ore washers 
(women), 80 to 100 laborers lor carrying, 13 men in tbo 
office. Mining is paid by the month and not by tho piece. 
Miners, for example, are paid $5, $4.. 50 and $4 a month 
in three classes, besides 3 too of rice worth $1.30, ono 
shoo of oil worth $0.36, and have their dwelliiighonse 
ftee of rent. In addition, the 53 miners receive all tnge- 
ther 80 kamme of powder a month, worth $42 ; and a 
reward of three cents for every ten kamme of ore ; and 
have their pay cot down for days lost from work. 

It is extremely desirable lhat a carefnll geological and 
topographical survey should Ix! made of tho whole neigh- 
borhood of so prospeiouB and ])romisiiig a mitie ; and (lint, 
if sucli a survey should make it seem probable that the 
south-easterly ore shoot, the ono now worked, continues 
(unlike the north-westerly one) to a considerable depth, 
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as leems now moat likely, a drainage level should be dug 
from the sea shore, somewhere near the village of Sagi, or 
from the bottom of the valley that has its mouth there ; 
and thiit arrangements shonld be made to remove the 

smelting works to some point near the mouth of that 
level. The nmount of ore that coiiltl he mined without 
pumping woiiKl thcrehy hecome ivs grant as possihle ; the 
cost of wood and charcoal would be reduced very much ; 
Rud the nearness to the little harbor of Sagi would in 
many ways be extremely convenient. As the vein for- 
tunately dips in that very direction the distance at sea 
level would be somewhat less than it is in a straight lino 
from the present mines (probnl)ly less than hnlf a mile) ; 
nnd any future workings to the deep with pumping would 
be still closer lo the sea shore, and shafts there would find 
the smelling works already conveniently near. The 
small river there woald perhaps furnish good menus of 
washing the ore, and possibly supply power in addition 
for the mine pumps and the furnace blast. But without a 
careful survey and map any attempt to begin a new level 
or like improvements would mo«t likely lead to costly 
blunders. 

We retraced our steps from Udoo and Siigi lo Kidzuki, 
and reci'ossed the alhivial jdain to ]\Iaki on the Kando 
Rivor half a league westerly from Iiuaichi ; and under 
mistaken impressions went up the river southward, two 
leagues nnd a half to the Otintsu copper mines, the owners 
of which were anxious to borrow money from the govern- 
ment for carrying on their work. It turned out lhat the 
mines had been abandoned as unprofitable in the spring of 
1878, after having been worked since the spring of 1875. 
Tiie chief rock of (he region forms high dark gray cliffs 
ah)ug the river, and is a hard dark gray and dark bioNVU 
coarse tufa pebble rock with pebbles of partly vitreous 
blackish, partly fine granular gray vesicular audeeite con* 
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tftinin<^ very minnte crystals or grains of giftssy triclinic 
fcklsitur (probfibly oligoclase), augitc and mumiotilc, sind 
in the cavities a vety tliin, greonish v. liite, rallicr soft 
lining with a. very few extieinoly minute crystals of heu- 
laudite apparently. Tlicre are said (o be three mines and 
two ore veins. The veins are admitted to bare been too 
thin to work with profit ; bnt the miners were always in 
hopes of eomiog upon some wide vein of wliieb the two 
were supposed to^be mere brandies. They said tliat 
some foreigner, who in passing visited the place, enconrag- 
C(l (licni ill that belief ; but I do not know of any 
grounds for it, not of any rca.son whatever to believe 
that the mines or veins would bo any more prolitablc in 
the future than they have been in llio past. The veins 
have been tested in the most tliorongb, thongh tlie cost- 
liest, way by three or fonr years of digging on them ; and 
the probability is that the same number of yeara more of 
digging would meet with no better result. Some speci- 
mens of ore were sliown ; chiefly copper pyrites with cnbi- 
cal iron pyrites, and one with zinc blende, and one with 
some malachite. The ganguo is giay quartz. 

In the year ending 31 March, 1878, about 24^ tons 
(6,626 kamme) of ore were smelted, and produced a litllo 
over three tons (848.4 kammu), or 12.8 per cent., of 
crude copper worth a dollar a kamme, or say $850 
in all. The ore on hand grew less in the stime year 
by over 1,200 knmme. The current expenses in the 
same time (cxclnding the yearly tax of about S4) are re- 
presented to have been .i<3,697; of which about two-thirds, 
$2,289 was for mining proper, and about one-third, 1408, 
was for dressing, roasting and smelting the ore. TUero 
appears then to have been a loss of at least $2,860. 

There is said to be a copper mine, or rather a trial dig- 
ding at Asliidani, a mile and a quarter up the Kaudo 
river from tho Otlatsu mines j bnt the work there was 
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stopped in August or September, 1878. The prospect is 
represeuied to be vci-v promising, aud the owners likewise 

hope that the government will lend money for the work. 

Wo i ctiirnecl down the Ktuido Ixiver past Maki to Koshi 
ill the phiiii half a league beyond. Between the two, iron 
Baud is washed in the broad shallow bed of the stream ; 
and we saw about ten meu at the work, in pairs. It is 
said there are sometimes twenty men so washing, some- 
times only one ; also that the washing of iron sand in the 
river there began only in 1878, and that in four months 
(from the fifth to the eighth^ lunar style) about 1,000 
loads of 30 kamrae each worth nine cents a load were pro- 
duced. With good luck a man and his aid have washed 
six such loads in a day j but that is unusual. The method 
is simply witli a large wooden shovel to make a heap, a 
couple of feet high above water, of the best of the river 
sand (chiefly granitic and reddish in color, except where 
a little blackish with iron ore), and with a large long- 
handled wooden dipper to throw water on an upstream 
edge of the heap or a little to one side ; so that the lighter 
partich^s are carried away by the current. The washing 
seems lo l>o very profital)lo as wages go in that region. 

From Koshi we went across the alluvial plain westerly 
a league and a half to Juudookichi, on the bank of a small 
lake and near the sea ; and thence through sandy low 
hills of reddish gray fine sand» that may have come from 
granitic rocks> half a league further to the sea shore at 
Aokii Thence the i^d took us southerly, near the sea 
past occasional exposures of level or nearly level bedded 
greenish gray sliales or shaly soft sand rock to Kumu- 
ra, three leagues from Koshi ; and then south-westerly, 
still among low hills near the shore aud with like rock 
exposure, to Taki village half a league beyond Kumura. 
There we saw some fossils in loose blocks of tbe sand 
rock^ and Mr. Adachi brought some away. They are 
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all rerj imperfeot'y almost all biTalves with the wliite 
shells partly preservotl, but one univalve casl, and oue 
Tery small fragmeut that looks like a belemniie oi* 
helemnltella, which would go to show that Ihe rock was 

at least as old as the cretaceous. The sloue contains 
grains of limpid qiijiriz aiul small roddisli fcLsitic pebbles, 
about tbe size of u pea, find greenisb siuid ; all ap- 
parently from Kamoikotan rocks, Avitliont any volcanic 
materials. The rock is probably of about the same age 
witk the coal bearing rocks near Matsue, and |terbap6 wilh 
the ammonite bearing rocks near the coal of Yesso. 

Going further westward among the hills near the sea- 
shore we found the rock exposures more pebbly and 
coarse, bard, greenish ^May and greenish brown to the 
b(tiiti(larv of Invmuh ; and llieii witli I be pebble rock nuu:b 
yellou isli brown sli;de.-J ; and a litflo short of llane (four 
lea*; n es ironi Kuui urn) there was no more of the pebble 
rock, but a soft very fine grained light gray, greenish 
gray or greenish brown tufa sand, sometimes with a few 
pebbles and among itiem a little fibrous pumice ; and so 
on a couple of leagues south-westward, rather inhuidf to 
Out a, wilh some hard light brown pebble rock again near 
that (own. At a .small l iver Inilf a league beyond Oola 
tbe pi bblcs were in great part of Kamoikotan rocks, but 
partly of old volcanio andesite containbig glass}' trlelinic 
feldspar (probably oligoclaso), uugito, magnetite and brown 
or blackish miiscovite in a pale red or pale f'reenish 
gray, fine grained matrix. The source of all these old 
volcanic rocks is no doubt 1 ho rather fresh looking ex^ 
tinet volcano Snrabei^ which is culled about eight leagues 
by mountain road, probably not half that in a straight 
line, (o tlic soiit li-c\"ist oi' Ootn. 

Anoiber balf league soutb-weslerly m()>ily ilirongb 
alluvial flat land brought us to colnmnar very dark gray 
fine grained uudeslle containing a little glassy tricliuic 
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feldspar (probably oHgoolase), fttigtte and magnetite. 
Some of the eolamns are ten feet long and a foot and a half 
in diameier ; and the dip at right angles to ihem is 15° 
north 75** east. Thei'e were but a couple of exposures of 

the coluiiiiiar rook, on eilher side of the village of Kuii ; 
imd between I hem and heyoiid thci'o were many of level 
lieilded ligiit greenish giuy soft tufa snudrock weathering 
brownish, along the road tip a narrow valley south-west- 
ward to near the village of Oomori (tliree leagues from 
Oota), and even half a league further, or nearly up to 
lliat part of the same village called Ginzan-machi, some 
500 feet above the sea. At Giuzan-maclii and a few 
hundred yards beyond, the rock exposed is a hard, rough" 
feeling, but slightly decomposing, gray andesite confain- 
ing mncli white, granular, mostly decomposing, but, p irtly 
glassy, triclinic I'eldspar (probably oligoclase), luiimtG 
augite and very minute maguetiteand decomposing mica 
(probably museovite). 

Close to the village and the main road there are in the 
same rock the formerly celebrated silver mines, called the 
Iwami Ginzan or Oomori Giiizan. There are aM to- be 
about thirty veins, all running about east and west ; and 
towards (ho east the country rock is harder and the veins 
narrower, half a foot to one foot at most, while towards 
the west the rock is softer and tiie veins wider ; and still 
westward again the rock changes and the veins rnn 
out. There are (it is said) many veins that are half a 
f(»ot or one foot wide, but three that are much wider. One 
of them is said to be three fathoms wide, another one 
fathom ; and the third abont three feet. The greatest 
length that has been worked on any vein is said (o bo iho 
very moderate one of al)ont ToO feet. The greatest width 
of ore now worked is said to bo al)OU(. halt a foot ; bni iho 
beat spofimons shown mo (from the Shinknchi mine) in- 
dicated a width of about 0,2 ft. of copper pyrites ; aud in 
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another oaae (from the Shoorenji mine) a width of O.l ft. 
of copper pyrites about half filled with ore, of which 
there was mid to be another con'ospondiug layer of like 
thidcucBs on the other side of the vein. Specimens from 

the Mikiyama mine showed nn average width of about 
0,02 of copper pyrites. The specimens were said to show 
the full width of tlic best ore places now worked. The 
ore is chiefly copper pyrites associated witii much car- 
bonate of iron and zinc blende, which with quartz gangue 
fill up the greater part of the Tein in the specimens shown. 
Sometimes there are traces of white kaolin ; and it is said 
there is sometimes silver ore visible. In one mine (tlie 
Saisei) there is galena of which several specimens were 
shown that indicated a width of 0.6 ft. (said to ho the full 
width of the vein) of ^'■.ilenu chiefly, and nppjirently Honio 
black silver isulpliui'ei (stej)lKuiiU'). The galena wii« 
rather coarsely crystalline. It is said to yield six-teuths 
of one per centii of the ore in silver and \6 per cent, of 
load. A very little carbonate of iron was associated with 
the galena. At the mines there is also found a pulverulent 
red hematite, associated with sulphate of baryta. The 
red powder is purified by washing, and sold at a high 
price as a medicine under the name of nuimeoi, especially 
as a styptic for stanching hleediiig -vouuil.s. Formerly 
arsenic was found in the mines ; but fi»r some lime none 
has been produced. lu the silver obtained from smelting 
all the ores there are said to be eight-tenths of one per 
cent, in weight of gold ; but it is commonly not separatetl. 
The vein rock is in gonoral harder than ihe country rock. 

The mines were begun about 600 years ago, and 
have been w«*r1u>d contiunously ever since. They were 
especially flourishing about 300 years ago ; and arc said 
to have yielded then 3,(iOO kamine of silver or over half a 
million dollars, for yearly fturor five years, and 3,000 kani- 
me and 2,000 karouie a year for a long time. But the ore 
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ftbovo water level lias been gradually exhausted ; and in 
the great earthquake of 1872, so niiudi money was lost in 
the region that capital has been lacking to work 
vigorously the small nud even large places above water 
level thiit are believed still to contain good paying ore. 
Consequently there is a strong desire to borrow money 
for the purpose from tlie government. The mines at 
|)rosent aic worked on a small scale l»y two individuals or 
sopaiatc finns or coinpanie.-. One is Mr. Adnohi Soo- 
mon't», who has worked the mines since 1874, with 
furnaces n conpie of hundred yards off the main road at 
Ginzan-machi. The other consists of three men who have 
been mining since August, 1877 ; aud at the time of our 
visit had their furnaces a hundred yards or so still higher 
up the liill, but were building new ones la the village 
itself. 

It is said tliat in all there arc about 300 niincs, almut 
150 in each ownership ; but each is now workin<; only 
two. There is a low drainage level that is 5,400 feet 
long and cuts across the veins and m the longest drift. 
The longest one lengthwise of the veins is about 750 feet 
long. The mines extend to a height of 150 fathoms 
above water level, and 15 or 16 years ago were worked 
in the S&Uei mine to a depth of about forty feet below it, 
with the help of Japanese banihoo pumps. The drainage 
hjvel would appear to discharge about 2^ cubic feet a 
second. There is said to be a good deal of water in the 
mines, probably owing to unevenness in cutting the drift. 
The mining galleries are narrow, in the old style ; but 
powder is now used. 

The oro is sorted broken and roasted in the Japanese 
methods, similar to those of Udoo, Adakae and other 
mines ; but at present only on a very small scale. 

At Mr. Adachi Sooukvi's place there arc five kilns 
for r< ailing ore aud one for roasting matte. Three of tbo 
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waa poured on nnd firailai* irregular^ somewhai thicker 
masaos of blister copper were taken off two or ibree 
timos until tlie hearlli waa empty. Finally the back 
half of the cover was retnored without breaking ; and 

the lieartli wiw ready to l>o repaired for the next operation. 
Tlic liquutiou process (namhainlmki) is next cai riod out to 
separate the silver from tiie copper. Abuui llaee kauHue 
of lilister copper is charged wi(l» 1^ kaumie of lead (bought 
at Ooeaka)^ and melted together. The lead is separated 
from the copper by liquation and carries with it most of 
the silrcr. The I'emainiDg copper somewhat diminished 
in weight from what was charged is called iiambaodoo, 
and is sold at Oosaka. The lead obtained is also somewhat 
less ill \VLi;^'ht tliaii tiic original amount : aiul cnjioUed 
ni once in cliar^n ^- ot three kamme, with au operation about 
throe hdin s long. TIjg icsuU in silver is said to be seveu- 
huudredths to one-tenth of one per cent, of the raw ore. 
The eahes of the cupeilnttou hearth are mixed hard wood 
ashes i and sometimee two or three too are used for one 
heartli> according to slse. There is still another process 
called the koobuki, in whioli they charge as much as 26 
kamme ; but that h not now practised hero. 

At the upper fnrnuccs the ore and matto are roasted 
just as at Mr. Adachi's j)lace ; and the arabuki is the 
same* There are eight roasting kilns, of which four are 
for matte; and they average 20 kamme each In capacity. 
There is but one arabuki hearth, and it has a diameter 
of 1.6 ft. and depth of 1.1 ft, and two tweers, with a 
diameter of 0.1 ft», at the upper back edge of the hearth, 
0.25 ft. apart, pointing to a level 0.3 ft. below the front 
edge, and .so iiicliiieil low avds each other as to aim cross- 
wise at points 0.7 ft. apai t on lii* front of the hcartii. 
The treatment of ti»c roasted matte is, iiowover, difterent 
from that of the lower fui iiaccs ; and it is sm* Ued to 
blister copper by the gioaambuki, a process followed 



. kj .i^od by Google 



iiuu, while tho o])[)OSite cornor is kept covered Vi 'dh iiuo 
black charcoal. The mabuki opemiion in uol done every 
day now, tlie ore is so scanty, and they blow ouly when 
100 kamme of matte have accumulated. In September, 
1878, for exnmpio titcy blew 17 times. They charge 
in each operation about thirty kamme of matte and about 
three kauiiiie of .-lag iVoiii llic prceoiling operation and 
hurn about twenty kauiaio of cluircoal of thin and tiie 
following liquation and cupcUatiou all togotlier (tiie last 
two requiring comparatively little); and obtain about 
four or five kamme of blister copper from 100 kamme 
of the raw ore. Four men do the work, including three 
for the bellows ; but the day of our visit there were only 
three men in all. That day's operation was made with 
a hearth of the size of the aralj»uki hearth ; and began 
they said with 26 kamme of matte and yielded eight 
kamme blister copper. They had begun blowing at 
dayliglit; and about five hours afberward were blow- 
ing with only one bellows, which was placed square 
in front of the hearth. The tweer was pointed down- 
ward at an angle of say 70*^ with the horizon, and passed 
through the niKUIlc piece of the front of the eover about 
0.2 ft. from the front edge of the lienrth. The diameter 
of the tweer was about 0.1 ft. The bellows' mnn was 
working rery hard with 32 strokes a minute, which he 
afterwards increased to 35. About an hour later, they 
skimmed ctf half a dozen mns«ies of slag as Inrge as tho fist 
after having put in a small stick of wood and eovercti the 
molten metal with charcoal. Still an hour later they 
removed a dozen such mnssen of slag ; and in another 
hour, more again. Tlien afler half an hour more they 
stopped the blast, took away the bellows and tweer and the 
whole front of the cover, poured on some water, and took off 
two ()r tin CO smrill irrcguhir masses of mat to, about 0.8 ft. 
long by 0,0 ft. wide and 0.03 thick. Tlien more water 
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was poured on mid pimilar irregular, somewhat thicker 
masses of hlisfer copper were taken off two or three 
times until the hearth was empty. ]*'iiially tlic bnck 
half of tlic cover was removed without bi eakinn^ ; and 
the hearth was ready to he repaired lor tiie next operation. 
The liqnatiou process (nambambuki) is next carried out to 
separate the silver from the copper. About three kamme 
of blister copper is charged with 1^ karameof lead (bought 
at Oosaka), and melted together. The lead is separated 
from the copper by liquation and carries with it most of 
the silver. The remaining copper somewhat diminished 
ill weight from wlial was charged is called iiiuniKUidoo, 
uud is sold at Oosakn. Tlic lead ohtained i.s al^io somewhat 
loss in woighl tlian the original amount ; auU in cupelled 
at once in charges of three kamme, wilh an operation about 
three hours long. The result in silver is said to be seven- 
hundredths to one-tenth of one per cent^ of the raw ore. 
The ashes of the cupellntiou hearth are mixed hard wood 
ashes ; and sometimes two or three too are used for one 
hearth, according to size* There is still another process 
called the koohnki, in which they olmrgo as much as 25 
karamo ; but that iri not now practised lioro. 

At the upper furnaces the ore and matte are roasted 
just as at Mr. Aduohi's place ; and the arabuki is the 
same* There are eight roasting kilns, of which four are 
for matte; and they average 20 kamme each in capacity. 
There is but one arabuki hearth, and it has a diameter 
of 1.6 ft. and depth of 1.1 ft. and two tweers, with a 
diameter of 0.1 ft., at the upper back edge of the hearth, 
0.25 ft. apart, pointing lo a level 0.3 ft. below the front 
edge, and so inclined towards each other as to aim cross- 
wise at points 0.7 ft. apart on the ^ront of the iieartli. 
The treatment of the roasted matte is, howover, different 
from that of the lower furnaces } and it is smelted to 
blister copper by the ginsambuki, a process followed 
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generally, tbcy say, where there in mmh silver* The 
ginzainl»uki is done in a hearth in the ground, 
like tl)c mabuki and arabuki hearths, but of a little 
difiercnt shape find size. The back of the hearth is 
nearly a flat plane, bo that the shape of the hearth at top 
is about semicircular with a diameter from right to left of 
1.5 ft. and from front to back (radius of the semicircle) of 
0.8 ft. (as it was called, though at the time of my visit it 
bad worn to 1.0 ft.); and with a depth of 0.35 ft. There 
arc two twccrs apparently about level at the upper edge 
of ti)e hearth 0.3o ft. apart, each with a common box 
bellows behind the chimney hack, that separates the bellows 
from the hearth and 8uppoi*t8 the usual wide hood. The 
hearth has no cover. Twelve operations are made in a 
day of ten hours; but on the day of our visit there were 
only four operations, ending before four o'clock. The 
charge in each operation is eight kamme of matte, about 
four kamme of the galena ore and two kamme of litharge 
ft'om the cupellation, and five kamme of charcoal; and the 
the product of twelve operations is 40 kamme of blister 
copper besides about 18 kamme of matte. The charcoal 
is charged first and on it the matte with no charcoal on 
top; and liie work consisis in keeping the tweer holes 
open. The matte melts aud sinks to the bottom ; and 
upon its surface floats some slag (which is thrown away) 
and about 1^ kamme of matte, and at the very bottom is 
the blister copper; all three of which are removed only at 
the end of the operation. 

The blister copper next passes to the nambambuki 
which is much like that of Mr. Adachi Soemon's place. 
The furnace proper is built of stone in front of a common 
back chimney wall or seieen (behind which there is a 
single box bellows of the usual kind), and is two feet long 
at right angles with that wall and one foot wide and per* 
haps a foot deep at the back, from which a vaulted clay 
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cover slopes f5li;^htly foi wai tl. In the side of tlic cover 
tlicio is a hole ahout 0.2 ft. in diameter, ut about that dis- 
tance from the back, and through it coals arc put in 
and flames come out. Tlie front end of the furnace is closed 
by a movable brick piece nearl/ semicircular in shape a foot 
wide and 0.6 fi. high having a hole a little above its 
centre about 0.06 ft. in diameter. Below the brick there 
is a gently sloping forohearth somewhat trough sliapcd, 
about 0.8 ft. wide at the back and j)crliaji.s half that in 
front and perliiips a foot and a half long, adjoined in front 
bj a rather sleep slope of perhaps a foot in lenglli down 
to the ground. The forchearlh is repaired a little every 
day ; but the furnace proper is mended a little only once 
in about two months. 

Two complete uambambukl operations lasted on the 
afternoon of my visit about six hours. In each complete 
operation the charge is three kamme of blister copper, 3^ 
kainme of litharge and three kaniuie of charcoal. All (he 
ei>p[)cr is charged at (be beginning, but only two kainme of 
the litharge ; aud the result is 1.4 kamme of argentiferous 
lead (shiborinnmari) of the fir.-jt quality^ wliich yields 
2^ per cent. In silver. Then 1^ kamme more of litharge 
are added to the copper in the furnace^ and the argenti- 
ferous lead obtained by the rest of the operation is of the 
second qualify and yields one per cent, in silver. The 
copper is then withdrawn from the furnace and amonnts 
to 2.8 kamme. It is called nnmbaiishiboridoo, nnd is sold 
at Oosaka ; and still contains a little silver. Also the 
other 200 mo of copper remain in the fim of slag, and are 
smelted ngnin in the ginzamlmki hearth, in charges of 
about eight kamme at a time. In the operation^ after 
the melting together of the blister copper and litharge, 
|)ortions of the mixture are from time to time raked for- 
ward as a pasty mass from the furnace upon tlie forehearth. . 
The workman Ihcu almost coutiuualiy presses it fiatwii^e 
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with the hottom stele of a wooden billet about a foot long 
and a quarter of afoot thick fixed lengthwise to the eud of 
a long iron and wooden handle; but often with tlie point 

of the wood be pusbes back tbe paste into loiigb cross 
fiurowa or iireguhir waves. Occasionally too with a 
small iron hue ho pushes the paste back into high cross 
ridges and deep furrows. Meanwhile the more fusible 
lead separates from the pasty copper, and candying with 
it the silver trickles down the gentle slope of the fore- 
hearth and the steeper slope in front of that, and cools to 
an Irregular solid mass on I be ground below. When the 
iialf opeiatiim I saw was two-thirds linislieil, the furnace 
front was opened and the coals lenioved from over tbe 
metal tliere by means of a small irou shovel; and all the 
metal was pushed back froui tbe forehearth into the 
furnace again. The furnace fixknt was then closed once 
more and coals put over the opeuiug and over the hole near 
the back of the furnace cover. In five minutes the front 
coals were taken away, as tbe metal bad become hot 
enough again, and tbe wooden billet was need anew for 
pressing tbe pasty mass. Finally the operation ended 
with cooling tbe mass of metal lemaining in tbe furnace 
after removing tbe coals from tbe front part. 

Tbe cupellation (baibuki) is similar to that at Mr. 
Adochi Soemou's furnaces; but I only saw a very small 
operation that was made as an assay of ten niomme of 
shiborinamari. Tbe cupellation hearth was made of 
ashes on the ground, and was about a foot in diameter at 
the bottom, nbiuit 0.3 ft. bigb and with a hollow of about 
half a foot in diameter at tbe top. There was a gentle 
blast given by a l)ox bellows of the usual sbape hut very 
small, only about \^ ft. long, and worked wilb ono hand. 

In I be fu st Imlf of 18V8, at tbe upper furnaces ibcy 
smelted 20.4 tons (5,479.5 kamme) of ore, and made nearly 
1^ tons (330.8 kamme), or six per cent, of copper, sold 
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for $301.47, and 45f lbs. (5.4795 kamme) or of one per 
cent., of silver, sold (or sR28.20;orin all .^1,129.(37. The 
expenses (besides $3 taxes) are said to have been 
$957.24, of which $669.24 were for the mines, and $288 
for the dressing, roasting and smelting of the ore. The 
nomber of men employed is 40, of whom 24 are miners 13 
are fnmace men and ore washers, and three are in the 
office. At Mr. Adachi Soemon*s places there are 22 men 
employed; namely, 12 miners, 7 furnace men and three in 
the oflTice. Wood is brou<iht from up stream, and costs 22 
or 23 cents for 100 kamme. Charcoal comes from two or 
three leaguei^ to (bo eastward, and costs 55 cents for 30 
kamme (one load). One too (about half a hushel) of ashes 
costs about two cents. A miner's wnges are 14 cents 
without rice ; a fninace man's, 10 cents; and a woman's, at 
ore wishiug, eight cents. To mine a lengtli of five feet 
hy 1.5 ft. (or 1.3 ft.) in width and 4 feet in height costs in 
the liai d places in the vein nine dollars; in a soft ]dace six 
dollars; in tlio country rock six dollars ; inchuling the cost 
of rice, powder and oil. 

With the , present exceptionally low wages tlicro i.s a 
little profit, as already seen. It is highly probable that 
the veins that have yielded so finely in former times would 
still be worth working below water level with modern ap- 
pliances for raising water. It must however be borne in 
mind that the veins are very short cnes, and even the three 
wide ones may not continue wide to a ^rrcat depth ; and 
that the greatest prosperity was very long ago, and that 
the workings of the last 300 years haTO perhaps been 
penetrating to gradually poorer and poorer places as they 
grew deeper. The mines seem to be well worthy of a 
careful and thorough geological and topographical survey, 
which would most likely prove to be a satisfactory guide 
to future working. It would bo folly to undertake any 
great outlay without lirBt making such a survey at com- 
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pamtivcly littlo expense ; niul no very cosllv works should 
be established without having first (by exploratory min- 
ing, if uecesBary) the certainty of a salisfactory amount of 
ore. 

The mines are in one respect pretty conveniently situated, 
for they are only a couple of leagues from two small har- 

])or.s oil the sea shore. The road to Ooda is mostly down 
liill ; and, thoncrh only a hr'ulle path, might witliont much 
difficulty he replaced by a waggon road. The road to- 
wards Hamada would be much more difficnlt to improve. 

Our road from Ginzanmacbi rose steeply abont 250 feet 
higher and crossed a pass where the slightly decompo- 
sing andesite rock already described is much exposed, in 
some places crumbling; and then descended to Nishida a 
league distant to the northwest, near the sea shore. At 
Nishida we were shown specimens of alum stone that 
were said to come from a place a mile and a quarter to 
tho norlhenst. It was said to ho found in a hole about 
one foot in diameter in a rock ns l iii; as a house. Tho 
brown crumbling powder of the stone is said to be used 
instead of alum; and has its tasle. The stone is likewise 
a decomposing andesite containing glassy triclinic feldspar 
(probably oligoclase), augitc, magnetite and decomposing 
mica. 

About (wo-thirds of a mile forward from Nishida, at a 
spot called Sak;inczak;i, jii<t short of the top of a low hill 
there is at the road side an exposure of abont a foot in 
thickness of quite unworkable, dark gray, slightly car- 
bonoceoufi, heavy shale or extremely impure lignite. It 
dips 20° south 60^ west. It is probably of about the age 
of tho Toshibets group of rocks in Tesso. 

At Nishida they told ns abont some hot springs at 
Ynnotsu, on the sea shore H leagues forward from 
Nishid;i, hut not hy th'' Ilainada r<>ii<l that we look. 
There ate two springs just alike ubont 120 yards apart. 
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They are hot, bnt yoa can hold jour hand in the water 

where it issues from the month of the pipe, and no cold 
water is added for l)atliin«^ ; probably about 4J3"C. T!iey 
liave a liitle saltish taste, and a Utile smell of sulphuretted 
hydrogen . 

From Sakauezaka we weui westward among rather low 
hills not very far from the sea shore, with exposures here 
and there of the same decomposing gray or greeuiiih 
brown or light brown andestte, in some places firm, 
in others crnmhlin^, often clearly about level, to Kuroma- 
1^11, by tlie sea tbreo leagues from Ni.sliida. From Kiiro- 
luatsii the road tbree lea«;ue.s to Goota ran a little south 
of west along the sea beach of light brown loose sand, or 
very near the sea over low hills of loose sand, or with oc- 
casional exposares farther on of hard gray micaceous por- 
phyry, or again of hard pebble rock like that near the 
Iwami and Idzumo boundary, quickly succeeded as there 
by greenish gray and greenish brown soft tufa sand rock 
for a short distance, and tben by the hard gray porphyry 
again, to Goota, a small seaport at the mouth of a pretty 
large river three leagues from Kuromalsu. Near Goola 
there were some exposures of crumbUng brown granite, 
and it was said that iron sand was washed a couple of 
leagues upstream, south-eastward. Such exposures with 
some brown shales and some of firmer granite continued 
here and there along the road over low hills to the sea 
beach at Hashi which we traversed for a distance of about 
a league. Tiience passing some pale red tufa pebble rock 
and yellowisli brown and reddish brown perhaps tufaceous 
sand we met with many more exposures of brown or gray 
and greenish brown crumbling granite and brown granitic 
sand till we reachedHamadaaseaportof some importance, 
six leagues from Goota. Near Hamada wo heard some- 
thing of the great earthquake of 1872, which was felt roost 
in that town though more or less through a space of 
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BCVGral litiiidred miles. It was said by somo that out of a 
ihouBancl houses there 850 were shaken <lown ; but that 
was probably au exaggerfttioii» and it would appear that 
only poorly built houses fell. 

From Hamada we went south-west ward along the sea 
shore or near it over low iiills with iiuincrou.s expo.surcs of 
gray and brown Ivamoikotan shales, oflcu crumblii)<;:, to 
Misumi(5} leagues) and for a league or more beyond. Then 
still near the sea through a like hilly country to Tsuda on 
the shore some four leagues westerly from Misumi there 
were ninny ex{K>9nre8 of brown or reddish brown crumbling 
granite and in one spot at least, near a \o\v mounlain pass, 
about 700 feet high a couple of loaf^ucs short of Tsuchi 
thore was a dna grained diorite with many minute !^ pecks 
of yellow iron pyrites and a very little dark brown 
mica. Then shortly beyond Tsuda brown and gray, level 
bedded shales were exposed here and there among low 
hills for a league or so south-westerly to near Masnda, five 
leagues fiom Misumi. Near Masuda there were a fuw 
exposures of browli and gray crumhliug granite, and then 
iUero were brown shales again. Nearly a league beyond 
Masuda however there were exposnres of level bedded 
greenish gray soft shaly sand rock containing at one point 
by the road side a streak of black shining bituminous coal 
about 0.1 ft. thick and five feet h)ng, and the similar level 
shales east of Masuda probahly belong to the same for- 
mation. From near Masuda we left tlie shore of tho 
Japan Sea aud went up southerly the hilly valley of the 
Takatsu River, a ralher small stream. For half a league 
or so beyond the coalstreak there were exposures of liko 
greenish gray soft level sand rock and then of pebble rock 
probahly of I he same formation. Thenee brown and liglit 
gray and blackish Kamoikotan shales oceurred here and 
there all the way to Tduwauo, eight leagues from Masuda. 
In approaching Tsuwauo we had views of the couical. 
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▼olcanio looking Awauo Mountnin perhaps half a league 
south-easterly from Tsuwauo; but as wc did not meet with 
any volcanie roeks its eruptions probably were not very 
extensive. Its volcanic character however is confirmed 

by Mr. Takftshima Toknzoo, who has given niucli time to 
the stiuly of (lie neighboring [)roviiice of Nagato, and 
aceonling to whom the rock.s of the mountain arc bivsaltic. 

The okl Sasagatant copper mines in Nakagoya, a part 
of Toyoka village^ are said to be three leagues northerly 
from Tsuwauo. It is said that their yearly proilact is 4^ 
tons (1,360 kamme) of blister copper. As we were told, 
some arsenic is now found there. 

From Tsuwano, which is nbout 550 feet above the son, 
"WC travelled soutb-wc^t waid and cro.ssed within a league 
a pass about 1,300 feet above the sea, and entered liiei e 
the provinec of Nagato. Going tiieuco six longues soutU- 
. westerly to Makidani descending a rather wide valley 
with a little alluvial land ia its upper part, near Taka- 
nosuj 2^ leagues from Tsuwano among the mountaius, we 
then ascended a narrow branch valley westerly for two 
leagnes and a half, past Shinome to a pass about 1,200 
feet high above the .sea, and entering there the province 
of Suoo went scmtherly <lown a «tecp narrow valley that 
gradually widened out and grow level until wc icaehed 
the large town of Yamaguchi in the edge of u broad 
alluvial plain. Tliere were many exposures along I be 
road of gray and brown mostly crumbling quariz por- 
phyry; contatuing, for example, at the Sbinome pass much 
quartz in dark brown pea size crystals and very numerous, 
but minute decomposing white feldspar crystals in a scanty 
rethiish and greenish gray deeompusing matrix. About 
a leaf^uo and a half short of Yamagiicdii there was an 
exposure of dark gray shales ; and the rest of the way 
was gently sloping ground without rock exposures. 

The Zoomeki copper mines in Nagato, are four leagues 
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Westerly from Takanosu, on the road to Hagi. We -were 
told at Shiiiome that the blister copper was sent out by (faat 
village (no doubt on its way to Oosaka), and that th«e 

were about fifty loads of it a mouth amounting to abojit 
1,600 kammc, or about o^j^ tons. They said that the 
ore of hitc had been more abundant than formerly and 
the product consequently greater ; but that the working 
of the silver and antimony (shirome) mine there had been 
abandoned. 

At Tamaguchi we were shown by the prefecture a 

very neatly drawn and colored geological map of the two 
provinces of Nagato and Snoo made by Mr. Takashima 
TokuzoOj who Itad for the purpose spent three years in 
▼isiting every part of those provinces. So far as my own 
observations go, the geographical limits of the different 
kinds of rock would seem to be very carefhlly given, and 
probably they are equally correct everywhere else. 
In addition to " basalts^ porphyries and granites " he 
separately colors six divisions of scdimeutary rocks, besides 
two subdivisions, and doubtless quite correctly as regai'ds 
their relative superposition, though the French stratigra- 
pbicnl names he gives to them can hai'dly be exact. There 
WAS also a neat map by him that showed in five colors 
the limits of as many kinds of topography, such as plains, 
steep, high mountains and the like ; but without any 
heights given, as ho had uo barometer. It would be very 
advisable to publish the essential parts of both maps, 
especially the geological one, 

lu the western edge of the town of Yamagnchi there 
are some hot springs, seven in all, within a space of 
perhaps forty yards iu length. The temperatures iu the 
batlis, over the points where the water issues from the 
alluvium, were 42^, 43^ 43°, 44% 45% 46, aud 51° C. 
Tho water contains enough sulphuretted hydrogen to 
smell decidedly of it and to blacken silver strongly. The 
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qiiatiAity of wnter thai flows nt cnch place ujipenrs not lb 

Vo/vefy grcut ; aiul the hallis, uhout 46 etiMc Tect each, 

'■ftfc- emptied but three liracs a day, nl)out live or six 

'ijours apart, only showiug thereby a yield of at least 

> about a gallon n minute. 
*• • 

From Yamaguchi we went sonth-westward by the 
main road about nine leagues to Funaki and eight from 
Shimouoseki. The road was in general very level and 
fot* the flrafc league lay in the midst of the alhiTtal plain, 

then for half a league or so as far as Ogoori, it lan along 
llic foul of low hills on the right and hal f a mile from 
liiirh oucs OH the left, with a luiuiber of roadside ex- 
})o-jinTH of dark gray mica sehist that in parts had a grcut 
deal of white quartz. ThencQ tiie road had a more 
westerly course at first though nearly level ground but 
afterwards more hilly and across a low pass a couple of 
hundred feet high ; with exposures hero and there of 
brown, greenish brown, gray, or reddish gray crnmbling 
grniiito. Nenr the pass (wlicrc we entered Nagato 
again) the granite is redtlish gray coarse grained and 
handsome with pale red orthoclase, greenish while nearly 
transparent trii linic feldspar (probably oligoclase)i gtayi:ih 
quartz, blackish green mica and traces of magnetite* 
About a league short of Funaki I here is an exposure of 
dark green coariie-graincd dinrile containing greenish 
triclinic feldspar ( probably oligoclase ) greenish black 
hornblende and a few niinutes s])ecks of pyrite?. 

C'nal is worked near Funaki nt bevoral niinc.< in the 
village of Ariho, about a league to the south j at some 
smaller ones in Onoda, a lo iguo inrthcr on, nenr the »ea 
shore ; at others again in Ubo, likewise on Ihe seashore, 
perhaps still a league beyond southward ; and nt a few 
small mines in other ncighboi'lng villages. There are 
two mining compnnios: one is called the Arihokntshn 
uud had the uiinL'.<j of Arilio and Onoda, as well as one at 
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Hirabara^ about a league south-west of Ariho, and one at 
Sue about a league and a half south of Ai ibo ; and the 
other company, called the Fnknbara Hoosan has tbe TJbe 

mines. The coal-rock^ ionn a very small lield, and rest 
upon the ^M-anite which is the only rock to he seen until 
you come close to the mines. According to the apparent- 
ly careful outlines drawn on Mr. Takashinia*8 map the 
extent of the field is about 22 squai'e mQes. The coal 
beds are said to lie in wave form, but with very gentle 
dips. There appear to be but two beds of coal that are 
worked at Ariho (or probably in the whole coal fiold) : 
the Nakabori, conkniuing 3^ feet of coal ; and the Chfu- 
goo, or Mashika, 25 (in some places 35) feet below, wlih 
2^ feet of coal exclusive of some refuse (some say ahout 
three feet of coal and ouo of refuse). The distance be- 
tween tlie beds of coal varies from place to plaee ; 
and the quality of the coal Taries too. Although 
the Mashika and Chiugoo are the same bed at 
separate places, their quality is difierent The 
quality is said to be best near the Kawarnya '.nine in 
Ariho and for a few luindrcd yards up-stream ; (heuco 
f irlher np-slream ami down-stream the qnality is infeiior. 
The Nakahori coal is rather worse than the Chiugoo. 
Over the Nakabori there is said to be black hard stone ; 
and for 20 feet in tliiokness the stone is hard. The 
Chiugoo likewise is said to have a strong roof of bard 
black stone ; and to hare hard stone all the way up to the 
Nakabori. There are also some three or four smnller 
setims of coal that nre not worked. At Ube and Onoda 
they work only the Nanakoo coal bed (said lo be probably 
the same as (he Cljiugoo, which it resembles) and I lie 
Niudoo about 15 feet above (corresponding therefore to the 
Nakabori). The Ube coal is called better than the Cliiu- 
goo, but the Onoda inferior. The ootd that I saw in ihe 
heaps ftt the boat landing in Ariho (from the Chiugoo, 
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Masbika and Nakabori) was poor lookiug, sintj, smnll 

and dirtj ; though there were many lumps a foot or nioro 
in size that seemed very firm. The following is an oKl 
sectiou at Ariho shown U8 afc Yamagucbi, as it bad been 



prepared bj tbe Aribo coal companj : 

rCoal 0.6 

Double Bed - Dark yellow stone 0.2 

(Cohl 1.2 

Stone 20.0 

Purple stone 0.5 

Coal 0.6 

Black slate 0.2 

Coal 0.5 

Four Fly Coal ^ Black slate 0.2 

Coal 0.5 

Black slate 0.4 

. Coal 0.8 

Black slate 0.8 

'Coal 1.3 

Black alato 0.4 

Coal 0.5 

Nakabori CoaU Black slate 0.4 

Coal 0.8 

Black slate 0.3 

.Coal 0.7 

Blackish stone 2.0 

Sokobori Coal Coal 1.5 

Stone 85.0 

Blackisb stone 0.3 

'Coal 0.3 

Blackish stone 1.0 

Coal 0.8 

Blackish stone 0.4 

Cbiogoo Coal ^ Coal 0.7 

Blackisb sloue 0.3 

Coal 0.7 

Blackish stone 0.2 

. Coal 0.2 

Stone 15.0 

f Coal ; 0.8 

Sanloku Goal < Dark yellow stone • 0.2 

(Coul 0.9 
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The coal is mined in the post and stall or bord and 

pillar system ; but with very long narrow pillnrs. 

The iiiiiies ut Aiiho are partly at loast in the flat 
alliiviul gronml uloiig (lie siiuill river that flows past 
Fuuakl to tho sea near Ouoda. Tiic mining is Ihcrofore 
carried on only in the winter balf of tlie year, beginning 
in the middle of October and ending in Aprils when the 
paddy fields are not flooded. On the other band the 
ciUTyin^j of tho coal takes place in tho siiramer season, 
while the niiiu's are full of water ; and meantime the eonl 
is in piles in tho open air. Aa the mines are below wator 
level they have to bo pumped, and Japanese pumps of 
bamboo arc used. It is said that 5,600 koku of water are 
raised a height of sixty feet, on a slope, it must be, of 45^, 
as that of the Kawaraya mine, in one day hy 80 men, that 
is 70 kokn, or 3,3()() American gallons, or 2,800 English 
r;allons, or 1,176,000 foot ponnds to each man, a very good 
result. It costs thirty dollars a day to punip the Kawaraya 
mine intiie rice fields of Aribo ; and $150 a day to pump 
the four mines of tlie company. As the mines were not 
yet pumped dry at the time of my visit in October I did 
not g^o into them. The mines have inclined shafts 
(slopes), in which tho pninps ai-e also inclined ; and tho 
coal id brought ont on the backs of men. The coal is 
carried from the mines to the small river at Ariho partly 
on two wheeled carts on roads that have, in places at 
least, planks laid lengthwise at each side for the wheels ; 
and }):irtly on liorseback, and partly on the backs of the 
men tliat lead the Ijorses. From the Mashika mine at 
Ariho the coiil is cai t ied on horses about a third of a 
mile ; from tlie Nakabori mine in Ariho it is carried about 
a mile and a half, and even more than two miles from the 
farthest place. The Mashika and Nakabori mines pro- 
duce coal about equally and both together about 300,000 
piculs in a year. The Ouoda mines yield about 100,000 
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picals ; mftking about 400,000 picuU a year for the whole 
proiliiot of the two villagee. The Uhe mines yield, it is 
paid, nhont 3()0,{)00 pi en Is a year ; making ill all about 
700,000 picuU, or 41,741 tons, as the yearly product of 
the whole coal field except some very small miues ou the 
west. 

It is ohvious that the carrying of such considerable 
qnantities of coal conld he very much cheapened by 

ini|)iovcd methods, such as the use of tramways and cars, 
with simots for h>adin^ and iinloadinfj. It is probalilo too 
Ihiit moderately costly impro%'cmcnts in the navigation of 
the river would make it navigable for the small coal boats 
to some distance further up stream so as very much to 
facilitate carriage from the upper mines. It is evidens 
too that with fuel so dose at hand small steam pnmps 
would be cheaper than the present pumping hy human 
labor. There are, it is said, ohl abandoned mines under 
the rice tlehls adjacent to the mines now worked, and full 
of water that is liable, if approached too closely, to flood 
the present working and thereby add to the pumping labor 
that would be required. The precise position of snoh 
dangerons spots would seem to be known only by tradi- 
tion, if at all ; and in time the uncertainty must become 
greater and greater. As the whole amonnt of workable 
coal in the 22 square miles would be 22 million tons for 
every foot of average thickness of the beds that can bo 
worked, it is clear (hat the lieM, although it must contain 
less than a hundred million tons of such coal, (and probably 
not more that 35 millious according to the averages of our 
Yesso surveys) will be worked for a veiy great number 
of years ; and it is therefore highly important that all the 

* 

facts in regard to the position of worked out, abandoned 
ttiines and other featni*es of the coal beds should be nseer- 

tainod as fully as possible by a thorough survey jvihI 
foeorded in UAps aud reportSf 



Digitized by Google 



—107— 

Betnrning up the narrow flat valley bordered by low 
hills, paet numerous exposures of brown crumbling and 

reddish {rrny granite to the edge of Funnki, I went by the 
nuiiii road ngaiii, south westerly to Shiinoiioseki, all the 
way among low hills, and the last third of the way near 
the seashore. The exposures of granite quickly came to 
an end, but firat were seen to be overlain by some of the 
coal-rocks> a greenish gray soft sand rook with an inch or 
soof black coalslate that thinned out within ten yards, with 
a dip of 18** N. 56^ W. ; and coal was said to be dug a 
short distance to the north of the road. Then there were 
expo.siues of light hrown and greonihh gray ehules pro- 
bahly of the coal formation ; but at about a league from 
Fuuaki, at a pass a couple of buudred feet high, there was 
exposed a very fine grained, greenish brown weatheiing, 
greenish gray granite $ and after that there were brown 
and gray shales again for another league to near Fnkuda. 
Thence all the rest of the way to Shimonoseki there were 
numerous exposures of brown crumbling granite. While 
waiting for a favorable tido to cross the strait, I went on a 
plonsuro excursion to Ichinoniiya a league or more to the 
norihoasi uiuoug hills a couple of hundred feet high, and 
found the- brown crumbling granite here and there all the 
way. 

From Shimonoseki we crossed the strait of a league in 
width to Dairl, in Buzeu, on the Island of Kiushiu^ seeing 
many exposures apparently of the same brown crumbling 

granite on the low hills to the north east of the town. 
From Duiii wo went westerly to Kokura, a league and a 
half, along tho seashore, with a level road most of the 
way, but passing over the side of a low hill soon after 
starting, where was exposed hard| dark brown Kamoiko- 
tan shales. Just beyond^ there were exposures of fist and 
even head size pebble rock with hard feldspathic pebbles. 
Continuing westward from Kokura over gently rolling 
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grouDd without rook expoiures, within a league or so we 
entered Chikuzen ' nud came to an exposure of the head 
size pebble rock agaiu, and immediately after that to large 

blocks of l)hick slato or shale at the village of Ookura, 
Thence we went westerly over and among low hills with 
exposures of browu crumbling grauiie to Kurosaki, three 
eagues from Kokura ; and then south -westerly another 
league through a like country with like exposures to 
(Jenohara. Just beyoud that village there was an exposure 
or two of oonl rocks, dark gray shales with thin seams of 
rather rotten black slate and slight traces (about an 
eighth of an inch in thickness) of black shining coal. Bnt 
the greenish brown and reddish (:rmnl,>ling gruuile and 
granitic sand and brown earth quickly recurred, and iu a 
few hundred yards were followed by hard blackish Kamoi* 
kotan slates ; and then with occasional brown granitic 
sand and earth the road reached Koyanose in a pretty 
wide alluvial flat at the side of a small river. Thence 
southerly though the plain in about a league we reached the 
Ootate coalmine at Shimma in (he village of Naogftta, at 
a small hill, where a giay, coarse granular limestone is 
quarried for building atone. The limestone contains seve- 
ral minerals : much calcite in white crystalline grains, 
. some parts impure with greenish gray, some grains of 
limpid quartz, some of chalcedony and some small black 
specks containing magnetite. The small hill runs north- 
west and south-east with a gap through which the road 
passes, and- within a scoi'e of yards of which on either side ^ 
of the road are all the mines. The quarry is on the 
north-east side of the hill and the mines are on the 
south-west, with auorlli-cast dip of about 15 degrees, it is 
said ; so tiiat the coal passes below the limostone, at least 
4o oroO fcct below, it is said. On the south-western side of 
th(3 hill at an exprsntcof the giaiiular liniestoue I saw one 
liil) of 9 K. The foll»*win;:- is the coal section 

downwards as it was given to mc at the mines ; 
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ft. 

White clay 45 to oO.O 

Coal ( Yamabai'i) 2.o 

Clay 4.0 

Coal(Saita) 2.5 

Black slate 8.0 

Coal(Kaukau) 4.0 

Sand 1.0 

Coal (Fivo Foot) 5.0 

Slate 0.4 

Coal (Kuaaishi) 2.5 

Black slate 1.5 

Coal (Sammai) 1.5 

Black blatti 2.0 

Coal 2.0 

White clay 13.0 

Crray (grit ?) 2.0 

Coal (Three Foot) 3.0 

Slate 1,0 

Coal (Oni or Banjita) 1.0 



Gray ahaies, with uo other coal below... — — 

101.9 

The section wheu drawn and compared with a dinwiDg 
of I be section at Aribo in the Funaki coal field has so 
much resemblance in spite of some differences of thictiness 
that it seems pretty certain that the two fields were once 

connected. The only two beds worked at Naogata arc 
the Five Foot and Three Foot, twenty-live feet uj)art 
(some called the distauce 35 feet, and it in duubtlceis 
variable, as at Ariho) ; corresponding therefore very well 
to the Kakabori and Chiugoo there hoth in relative thick- 
uessi distance apart and apparently in their snperiority to 
the other beds in most of which there is likewise a good 
cori'i'spondcnee. Tiie little coal left lying about the mines 
did not look very good, as it was raihor small and dirty ; 
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but n YBTj good Bpeoimen was picked ont for me, 
apparently better tbau the average. The Three Foot coal 
18 ttte only one worked nt present ; but there ia an old 

slope, ten liilhoins deep wilh ii dip of 20 , on tlie Five 
Foot, worked iVoiii August, 1877, to Januaiy, 1878. 
1'iiei e are lliree slopes of about the same steepness ou the 
Three Foot bed and, be.^ides an abandoned shaft, a new 
ono at wliich they had wlien we passed lately set a seven 
horse power steam enghie at work pumping water. 
Owing to water in the down-cast shaft and consequently 
too bad air in the mine for the lamps Co bnm welt I did 
not enter. The abandoned shaft is 36 feet deep, the now 
one oO feet; (ho principal .slope is 20 liithonis deep, 
rencliiiifi; the coal in lo fathom!*. The working had l)een 
n suspended on account of water from June until within 
few dnys. The mining is done with narrow long pillars 
six or even only four feet wide and bords or stalls 20 or 
even 80 feet wide ; and the pillars are taken out after 
reaching the limit of the lease, which is only one of 2,000 
tsubo (or If acres). There are 30 miners employed 
Giiiij)0W(ler is not used. The coal is brought out of the 
slope in a pair of baskets nt the ends of a shoulder pole, 
the i>aii' holding one picul. The miners are paid 2^ cents 
for cutting one picul, or about 40 cents a ton. The coal 
is carried from the mine on horseback about 360 yards 
to the river .bank at a cost of one cent a picul ; and thence 
goes by boat seven leagues to Wakamatsn, (at the 
month of the small bay into which the right hand 
mouth of the river empties) !it a co.st of 2^ cents a picul. 
The boats carry 100 to 140 piculs each, according to the 
varying depth of the water in the summer. The coal is 
mined in the summer as well as in the winter. They 
said that this was the only mine in Chikuzen that had asteam 
engine ; but that there was one other at Akaji, up an 
easterly branch of the river, in the edge of Busen. They 
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said too that tlio mines about lidzuka (Chikuzeu) bad all 
been abandoned on account of getting too deep below 
water level ; and tbat tbe mines at Naogata were tbe 
only ones at work in Cliikuzen. 

From Sbimma we kept on a leagae and a batf in a 
soutb-westerlj direction (below the coal therefore) up 
the left bank of tbe river through tbe somewliat narrow 
allnvinl jtlain with high hills or mountains on the left, 
along tlio lioundary of Biizen, and low bills on our right, 
aud occasiuually close to us, with exposures of greeuisb 
brown or hright red crumbling granite or granitic earth, 
or possibly shales of the lower part of the coal formation, 
to the village of Kodake, two leagues short of lidzuka. 
Near Kodake there were heaps of coal at boat landings 
along the river bank ; bnt the quality seemed poor and 
dirty, niul it was said to be sulphury and to fall readily 
into powder. Limo is used as a fertilizer near Ko- 
dake, and it is said to come from Akaji and from iinlf 
n league northerly from Naogata. Our south-westerly 
conrse along the bank of tbe river in the alluvial flat oou- 
tinned yet a league or so further, to Koobukuro ; aud on 
the way we saw at boat landings numerous coal heaps all 
of the same poor appeamnce. A few hundred yards above 
Kodake, we passed near a coal mine on our right that was 
not at work, but was said to be four or tive fathoms long 
wilh five or six feet in thickness of coal. Tliere were said 
to be mines in the neighborhood 600 yards long, but nono 
of them now at work. It was said too tliat the coal 
that it paid to work was found only here and there in spots, 
thougli the beds were much more widespread; and that 
granite occurred here and there excluding tbe coal forma- 
tion. Coal was said to be mined at Aida about a league 
west of the river, and to be richer in bitumen than tbe 
other coal (jf the region, and to come fioni ihe Kaiikan 
Foot, probably the samp as the Five Foot Bed of 
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Naogata. The coal of this region it used for salt boiling 
near Mitajiri, and is not reckoned good enough for steamer 
use. 

Ncai- Koobukuro we passed a small, idle coal mine, and 
an exposure of ^ray and brown soft sand rock with coal 
slate. Leaving the river there we continued iu a south- 
westerly direction, and entered among low hills, passing iu 
aboat a league, at Igisu, another small abandoned coal 
mine and within a mile of the Hanase coal mine, which 
some said was not actually yielding coal but was getting 
into working order. It bad been opened in the spring of 
1878, and worked until August, and now with a new 
slope of eight fathoms in length they were haling <nit the 
water. The dip was represented to be 45" north-easterly. 
The conl bed worked is also called the Kankan Five Foot, 
and said to be in two layers, one of three feet above and 
the other of two feet below separated by 0.8 ft. or 1.0 ft. 
of white soft day. Over it is poor coal four feet thick ; 
and ten feet below is the Eight Foot Bed (said to be all 
coal); below which arethree feet of black slate; and below 
that again 2^ ft. of poor coal overlying white clay. The 
Eight Foot coal is only used for Halt boiling, and is said to 
bo sold at Ashiya (at the left hand mouth of tho river) for 
$11.15 tho hundred piculs (or $1.87^ a ton); and the 
freight to Ashiya costs $4; of which $2.70 are for the 
carriage on horseback to the river, and $1.30 thence by 
boat to Ashiya. To Wakamatsu the freight costs a dollar 
more the hnndred ptcnls. It was expected that the Kan> 
kan Five Foot coal of Ilauase would bring $16 or $17 the 
hundred piculs (or about $2.80 a ton). The mine was 
said by its owner to be yielding already 50 or GO piculs 
* (or 3^ tons) a day, with about 20 men at work. North- 
west of Hanase and Aida there are no coal mines worked, 
and we saw nothing more of tho productive part of the 
Chikuzen and Buzen coal field. 
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The coal lenses of the field are scattered over a space of 
alioiit 220 square miles, of which 160 square miles are in 
Cbikuzen and 60 in Buzen. It is evident however that 
not by any means alt that space is underlain bj productive 
coal beds ; perhaps not one-lialf of it is, possibly not even 
a quarter. The coal beds seem to dip rather steeply so 
that they qnicklj reuch a depth too gvcnl for the methods 
of pumping hitherto chiefly used, and perhaps become too 
deepeveu for any working ; and the ancient granitic rocks 
enter the field here and there; so that the portions of the 
two beds of passable quality hitherto found workable are 
only comparatively small scattered patches. Reckoning 
eight feet in thickness of workable beds, and judging by 
the result of the measurements of onr surveys in Yesso, 
there may be about five hundred million tons of workable 
coal in the whole field; hut that is scarcely better than a 
very rough guess. It is very well worth while and greatly 
to be wished tliat a careful topographical and geological 
survey should be made of the whole field, not merely to 
determine (he quantity more precisely, l)Ut to ascertain 
and record fully (i»c facilities for mining and every featui'O 
connected there with. What has already been said of the 
advantage there would be in usiug tramways and steam* 
pumps and conveniences for loading and unloading in the 
Fnnaki coal field applies of course with at least equal force 
here. Even common waggon roads by rednoing seven- 
eighths (ho present cost of land carriage of the Ilanase 
coal, for example, would save $2.3fS on every hundred 
picnls, or about forty cents a tou^ in itself a handsome 
profit. 

From Igisu, we kept on south*westward soon joining 
the main lidzuka and Fnkuoka road, and crossing low 
and not very steep hills, with exposures here and there of 

cruml)li!ig brown granite (which sometimes contained 
re4 s^ud greenish brown pebbles and ffagmentsj, as far as 
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SakMiosliita tome two leagues and a half from Eodake, 

Thence rising steeply and passinj]; exposures of talGsehist 
(about vertical with a north-north-easterly strike), 
browuish slate and dark brown shales we crossed a pass 
ahont 750 feet above the sea, with exposures of greeuisii 
black serpentine; and then witboat macb descent traversed 
rolling ground for a league with exposures of brown and 
dark brown, crumbling, schistose felsite or hard shale, un- 
til we crossed another pass about 1,000 feet above the sea, 
near which talcschist was exposed again and, a little 
further on, some blocks of serpentine. Thenca descending 
westward within a league, near Kido, we came to many 
exposures of greenish gray serpentine in place, which con- 
tinued for nearly a league to Sasaguri. From that town 
the road went westerly three leagues to Hakata and 
Fokuoka through a very gently descending or level flat 
that soon became very wide after passing mountains of a 
thousand feet in heij^ht. About a lesgue from Sassgnri 
we passed a small hill on our loft with an exposure oFpalo 
green liinestonc, weathering brown, probably of the coal 
bearing formation. Near it we saw at houses small heaps 
of very dirty looking, powdery, slaty, sulphury coal, that 
was said to have been brought from an old coal mine a 
few hundred yardi to the left, which had been abandoned 
for fifty years. There is no coal known thereabouts that 
is worth working; but (he existence of its traces has given 
the impression that the Chiknzcn productive coal field had 
a very wide extent. Soon tlicrenfter we met with brown 
granitic sand and earth, but there were no more exposures 
of rock in place. 

At the Fukuoka Prefecture we saw small pieces of 
poor-looking copper pyrites and tin ore from near Sasa- 
guri; l)Ut the mine is not now worked, though green 
vitriol is made. We were also given a printed Japanese 
copy of a report on the Chikujeen and Buven coal by Mr, 
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F. Jl Potter, the miniDg engineer of the Miike Coal mtaesi 
It appears to be a valuable paper, and I hope to print a 
translation of it along with oui- special reports, as lie has 
kindly assented to our doing. 

On our leaving the large double town of Hakata and 
Fukaoka, we were shown in the western edge of the 
latter, at Nishishimmaehi, perhaps a league from the Pre- 
feetore a place where soft brown crumbling saud rock, 
looking like crumbling granite, was exposed, and where at 
a lower level coal was dug for less than a year in 1874 or 
1875. The dip was about level. It is said the coal bed 
was half a foot or three quarters thick and not of very 
good quality, falling to powder in the rain (on account of 
the decomposition of the iron pyrites) j but the roof was 
firm. The working, with a slope and below water level^ 
was abandoned because it did not pay } and clearly it 
could not be profitable. 

Going thence westerly over level grouud near the sea- 
shore, within a league we passed souae low hills ou our 
right whore there were exposures of a greenish g' ay, hard 
grit with level dip, probably also a part of the coal 
formation* Thence westerly through a plaiu, or among 
very low sand hills for more than a league there were no 
exposures; but then along the seashore at the foot of low 
hills there were many exposures of crumbling gray and 
brown granite for more than half a league to Imajiku. 
The road then ran westerly through a plain without rock 
exposures for a couple of leagues, with views of Henasan 
or Chikushifnji, nearly before us on the right, a mountuiu 
perhaps a thousand feet high with volcanic shape. Then 
the road went still westerly by the side of or over low 
hills, oiOBsing the neck of a pretty large peninsula, and 
then at times near the seashore, with many exposures of 
crumbling brown granite, in places holding hornblende, 
until we entered the province of Uizen; and at length with 
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It couplo of leagues of flat ground near the sea we readied 
tlie large town of Karatsu ten leagues from Imajiko. At 

tho south-west end of the peninsula just mentioned at 
Ootuzaki in Keya vilhi^c, there is saitl lo be a very line 
cliir of columnar volcanic rock with columns more thau 
200 feet high and with a cave among ibem accessible to 
smRll boats but never yet explored to the end. Having 
read tbat porcelain was made at Karatsu we made inquiries 
about it; but learned ibat none at all was made now, and 
that no fine pieces ever were made there, though formerly 
they did make coarse crockery. 

Troni Kunitsu we travelled southward up the left bank 
of the Matsura river that was very wide ( perhaps GOO 
yards) at first out very shallow. Even at the mouth it itf 
said to be too shallow for large junks. The land on eitlier 
side of the river was at first a wido flat with views of the 
conical Kagami monntain perhaps 800 feet high to the 
south-east and the conical higher Yoshidake beyond ; but 
in less than a league we came to low hills on our right 
with many outcrops of light gray and light brown crum- 
bling granite, whicii continued until we came wit hiii abuut 
half a mile of Tokusuc, three leagues from Karatsu. 
Then wo met with exposures of light brown coarse 
sandrock or grit, partly filled with pea size pebbles, and 
having a level dip. A few score yards further on, the 
sandrock was shaly. 

I turned aside there from the main road, and visited the 
Takeari small coal mines about a mile to the south-west, 
though as it was a holiday they were not at work. Tho 
dip there is 21^" N. oo' VV. The section downwards is 
as follows : * 

ft. 

Shales, said to bo some 8.0 

Coal, called 0.8 

Shales, said to be about 7*5 
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Firm saadstoiic (''whetstone") expotsed 

about 4 ft. said to be 12.0 

Rotten coal ..«••..••.«.»> 0.1 

Coal, called 0.8 or 0.9, but measures ... 1.3 
Sbalee with uo coal known below^ezposed 2.5 

82.2 

Tbe upper coal is not worked now, tliougb opened by a 
bliort sloi)e. The lower coal is said be all caking coal. 
It is in three layers of which the upper is called O.-lo ft. 
with a smooth dividing surface below, and is of good 
quality, though wealberiug dull; the middle is called O.lo 
fi., and is sulphury, with copperas; and the lower layer is 
0.3 ft., tbe best of all, very firm and bright aud with 
small grains of amber. The bed has been worked with a 
slope for three years, and there is said to be room in the 
mine for 300 minors. There appear however to be but 
ten men commonly at work, live digging and five carrying 
out aud they produce in all 75 loads (of 1^ piculs each), 
or 93^ piculs (or 5^ tons) a day. The digger and tbe 
carrier are paid equally, each eight cents a day, besides 
0.75 shoo of rice, worth 4.8 cents, aud 0*25 shoo of sake« 
worth 8 ceuts, and 0.25 shoo of oil worth 12^ cents, (to 
be burnt in a shell); aud tools (picks) are fhmlshedfree at 
a cost of 3.2 cents (or more) in 20 days to each man. 
Gunpowder is not used. The coal is holed under across 
the whole breast, without any hole at the side, and broken 
down. The gangways are 2.2 ft. high; and the bords 1.3 
or 1.5 ft. high aud 30 ft. square ; and the pillars are six 
feet wide and 30 ft. long. The coal is drawn out in 
shallow bamboo baskets 1.75 ft. wide by L9 ft. long on 
ironshod wooden runners 0.4 ft. apart^ holding a picul and 
a quarter. 

At TukuJiUe 1 was told by the owner's son about the 
HieUa miues, the priuuipnl ohqh then workiug iu the 
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neighborhood, though idle that day. They are two- thirds 
of a league from Tokiisue, up tho south-westerly brauch of 
the river which forks below that town. The section down- 
wards hi the miuesy at Ideuotaui, is said to be as follows : 



ft. 

WketstODe, about 8.0 

Coal 0.6 

Whetitone* averagiDg abooi 12.0 

Coal (lekimaimon) .. 0.8 

Slate 0.6 



22.0 

Thoro is no coal known above or below the section giveu. 
The lohimaimoQ is the coal worked at Takeari. At Hieda» 
(here is no slope but a level drift, and oonsequently no 
trouble from water. The mine is about 120 fathoms long. 
The nnmber of miners is very variable ; bnt there are ten 
men at work on the average, five cutting ooal and five 
drawing it out; and they produce all togetlier about 70 
piculs a day. Tho men are paid 1 1 cents fur eacb basket 
or sledge load of 1;^ piculs; and the rice, sake and oil 
taken are subtracted from that price. The coal is carried 
from the mine on horso back about 600 yards to tlie boat 
landing on the river^ at a cost of $2.50 for the 100 piculs. 
Thence it goes by boat to Midzushima (at the month of 
the Matsura river opposite Karntsu) for $1.10 the 100 
piculfl from Hieda, $1.20 or $1.30 from moro distant land- 
ing« and about $0,90 from Tukcari. The mines ai'e worked 
summer and winter. The Hieda mines are the largest 
mines near Tokusue, except tho Kishijama, ''which are 
in fact tho only large ones." 

The Kishiyama mines are two miles from Tokusue up 
the main, south-easlerly, valley on tho road to Saga. 
They hadbeen abandoned more than a year, owing to hav- 
ing become too deep under water, with which it was still 
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full; but they were nbout setting up a steam engine to 
pump it. The section there as given me at TokuBue is 



as follows, from above downwards : 

ft. 

Poor coal includiug slate aad bone 1«2 

Sbalesi some 12 or 13 feet 12.5 

Good coal 0.9 

Whetstone 8.0 

Coal (Thioe Foot) 3.0 

Whetstone 15.0 

Coal, Five Foot (indading 1.5. ft. or 
1.6 ft. of slate and bone) 6.0 



45.6 

The Fiye Foot bed with 8.4 or 8.5 ft. of ooal is the one 

mainly worked. Tiio Three Foot Coal is probably the same 
bed as that worked at Hieda and Takeari. In the whole 
region about Tokusue there :ire, it is said, 400 or 500 coal 
miues, aud some of them at Iwayagucbi about three 
leagues up the south-east valley from Tokusue yield 200^ 
dOOor even 400 piouls aday; and are said to have three coal 
beds^ as follows, from above downwards ; the Ichimaimon 
about 1.0 ft.; the Nimaimon about 1.1 ft.; and the Sam- 
maimon, aboat 1.5 ft. or 1.6 ft. It is estimated that on 
♦he average, summer and winter, 5,000 (perhaps even 
G,000) piculs of coal a day or 150,000 piculs a month (say 
107,000 tons a year) go to Midzushima from the whole 
valley ; an average of about 2,000 tons a year from each 
mine. 

The ooal mines of the whole Matsura valley appear to 
be scattered through a spaee of about 27 square miles ; 
and reckoning the thickness of the workable coal beds as 
averaging three feet in all, and judging, as before, by our 
Tesso averages, tliere may be at a rough guess something 
like 25 million tons of workable coal iu the whole valley. 
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thoagh it would hardly be safe to count with much confi- 
dence on no large an amount. The beds are mostly very 

tbiii iiulocil ; but owing to the «of(ness of the uiulerlyin^ 
shales and to the rirnniess of the roof and to the facilities 
for sliipnient have been found workable at a thickness 
of oue foot and a third, and uominally eveu less than one 
foot, at least for mines above drainage level and not 
very deep from the surface of the ground. It is evident 
that it must be very desirable to improve the means of 
carrying the coal from the mines to the river, and the 
means of loading and unloading ; to replace the bamboo 
hand pumps by steam ones, on the so called Five Foot bed ' 
at least ; and especially by a thorough geological and topo- 
graphical survey to lessen to the utmost the uncertainties 
that are unavoidably connected with undergronnd work. 
It is possible that with the maps of such a survey tram- 
roads might be planned that would conveniently carry the 
coal of several neighboring mines to the river, or even a 
railroad that would cany the whole product of the valley 
to a sea port more cheaply and satisfactorily than can be 
done by the small ijouts tiiat rcniuirc so much loading and 
reloading, before the coal iiually reaches the iiold of sea 
going vessels. 

From Tokusne we travelled np the south-westerly nar- 
row valley and between and across low lulls, that on the 

road were about 200 feet above the sea, to Imari at the head 
of a long narrow uorth-west and south-east bay. There 
were numerous rock exposures along the road or near it, 
mostly of greenish ssnd rock weathering brown, probably 
a part of the coal formation ; but about the end of the first 
league there was gray and brown crumbling granite, or 
most likely similar sand rock to that at Fnkuoka of grani- 
tic materials, and tike the other harder sand rock with a 
level dip. After that there were brown shales and a 
greenish grit both also leyel, and np doubt likewise of the 
coal formation. 
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From Imari I wont soutlicrly three leagues and a half 
to Aritay Rorofls low hilU with a pass 300 feet high jast 
short of Arita and with numerous exposures of greenish 
brown and light brown shales probablj of the coal forma* 
tion, and with moderately steep northerly dii)S near the 
pass. A lerignc or so sliort of that liowever there were 
high durk brown cliffs on the side of the mountain 
RO!no distance to the west that may liave been of Old 
Volcanic rocks ; for Mr. Adaehi who passed to the west 
of that mountain (Kaigashidake) picked up at the foot of 
one of its spurs some pieces of obsidian iind was told that 
it was abundant on the mountain. He also thought tliafc 
the monntain next to the wct^t and ncMrOogi was likcwi.-jo 
volcanic. At Oogi itself however coal is dug, as I learned, 
tliongh not. much, perhaps with ten men at work and with 
a bed about a foot thick. Also at Nakazato, a league or 
so to the norths coal is dug; but more important mines are 
those of Kubara, a league or more north-westerly from 
Nakazato, and there the coal is about a foot and a half 
thick. There arc coal mininr^ lenHcs alno Air three or four 
leagues still i'urlher to the north-west near the shore of the 
bay and beyond Imabuku, the principal town of the region. 
The extent of the whole of that productive coal field may 
therefore bo nineteen square miles, and if the coal averages 
1.2 ft. in thickness, the whole amonnt, estimating in the 
same rou*;h way as before, might be six millions tons; but 
it would baldly be safe to consider so niiich of such a 
very thin bed as really workable. On tlie south-west side 
of the same peninsula with that field, and nearly adjoining 
at the south>east end, there are also coal mining leases 
scattered through a space of about 24 sqnare miles ; which 
reckoning at the same rate, might contain about eight 
million tons of such thin coal. 

Ai Arita nearly 300 feet above the sea I visited 
the large kaolin quarry or combinatiou of eight oi* 
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ten qaarries, in «ll about half a mile long from south- 
west to north-easf, which famishes tlie material for 

all tlie Arila poKu laiu. Tlie kaolin would seem to bo 
a part of tiie Old Volcanic rocks, which clearly arc closely 
ailjacent on the south also. The kaolin accordin^jly has 
no visible quartz grains, which are rare (if occurring at 
all) ill the Old Volcanic rocks; but which could hardly 
fail to be found (as they are in other parts of Japan) in 
kaolin derived from the Kamoikotan porphyries or granites 
everywhere so rich in qnartz. The kaolin is in general 
while, compact and amorphous and contains almost every- 
where numerous grains oi" miiiuto cuhical crystals of iiou 
pyrites, which decomposing has iu s - me spots given a 
yellow rusty color (o the surface j but at some points it is 
indistinctly in fine, flat layers like some of the neighborinfr 
grayer and less altered Old Volcanic rocks to be mentioned 
further on. When the kaolin is broken into fine grains it 
is gritty and rough feeling and looks much as if it might 
be the result of the decomposition of pumice beds such as 
are to be seen here and there in southern Yesso, though 
lit Arita the puraiceous structure is no longer visible even 
'with a pocket lens. The quality differs at different points 
throughout the quarries and is classified as superior and 
inferior porcelain clay and (at two places) glaze ; hut 
neat 1y the whole space seems to be filled with at least in* 
feiior day, and the quantity therefore appears to be prac- 
tically inexhaustible. The workings are not yet below 
water level or are only very slightly so in certain spots, 
and even there are far from being being below the water 
level of the whole place. The yellow rnsty color is gener- 
ally very superficial, and forms in wei weather, and con- 
tains alum. The color is harmless, as it is removed by 
the preliminary washiug and levigatiou, and so are the 
grains of pyrites in the underlying nnrusted stone. A 
quarter of a mile west of the main quarries there are two 
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small ones of rathci* ferrugiuous iioe-lajered clays (without 
alum) that give ligbt yellow and greeu glazes. All the 
quarries are the property of the village of Ai*ita (about 
6^400 inhabitants)! and the clay is paid for (exclusive of 
carriage) at the rate of four-tenths of a cent for eveiy half 
load of 80 catties of superior and inferior alike ; but the 
glaze, iuchuiing the green-glaze, is paid for at double that 
rate. The .superior aud inferior clay are in using mixed, 
say half and half which is a very good mixture or ^ su- 
perior and ^ inferior, also a very good mixture. In one 
day 34 piculs are dug iu nil on the average, including the 
green-glaze. About seven-tenths of the whole amount are 
used in Arita, and Lho (tlher ( liroe-tenlhd are carried to 
liic seven neighboring villages of Ookawachiyama, Ichiuo- 
seyama, Hiroscyama, Kuromoloyama, Oobooyama, Nan- 
gawara aud Hoknoyama. The carrying is done on the 
backs of bullocks or horses, 170 catties to a load for either, 
and costs two cents a pical to the Arita furnaces, and on 
the average about five cents a picul to those otiier villages. 
The stone at Arita, for example, is first pounded fine by a 
water power trip hammer (at the end of a spoon shaped 
lever), two piculs in a day ; is passed through a bamboo 
sieve with meshes of about three-sixteenths of an inch; is 
stirred up, 140 catties at a time, four times a day, with 
water in a vat ; and then the muddy water is dipped out 
and allowed to settle iu two or three hours in another vat, 
yieldhig in three days 100 picuU of good iine, plastic ma- 
terial, twice washed. Tlie coarse part left in the first vat 
is ibur-tenths of the whule, and is completely thrown 
away. Nothing is mixed with the levigated clay ; but 
with the levigated glaze the ashes of the Tusunoki are 
mixed, sometimes half and half, sometimes ^ ashes and 
^ glaze. When the clay has been moulded on wheels, 
and .suiuttimes pared on the Avhccl with a knife when dry, 
it uudcrgoea the iiret bakiug (suyaki) fur 24 hours with 



a lire of 20 [)iciilH of pine wood (luutHii) in a ainull oven 
attaclieJ to eacli pottery house. Tiieii the pieces are 
paiuled, if ttl uU, witli blue (floculled somctsuko) ; then 
ibe glaze, either wliite or green (socalled seiji), is 
pat on ; aud iiieu there is a second baking (jiyaki ), 
which is the main one and ItiAts several days. The kiln 
(called nobori) is a Yerj large one with a number 
of ovens, up to 22 aud averaging 12 to 15, climb- 
iug up the natural slope of a hill side, the lower ones 
ratlier tsiuail aud the U[)per ones large, wllh an avorngo 
size of eight yards crosswise of the kilu hy five yards by 
three yards high, and with a door about two fuet high aud 
half a foot wide to each oven, and a hole about half a foot 
in diameter for the smoke to come out of. The fire is 
kindled first iu the lowermost oven after the pieces have 
with five days* labor beeu carefully stowed there (the finest 
pieces in rough earthenware cases), and it burns for 24 
hours, consuming 100 picnls of [)iiie wood. 'J'hc Ihiniusor 
Binoke ami gas pass meanwhile through two or three of tlie 
next upper ovens; while still further on they may be shut 
off by paper pasted over the flues, aud the packing of the 
fresh pieces may be going on. When the fire has burnt a 
day in the lowermost oven, that oven is closed, and a like 
fire wibh a like amount of wood is kindled in the next one; 
and so on day aflter day to the top of the kilu. The un- 
packing is not begun until the end of 20 days and takes 
for each oven only half a day or a day. If more elaborate 
painting iu red or other culois or gilding is desired, it is 
now put ou aud produces the fancy colored or brocaded, 
the so called saishiki (with or without gilding) or uishiki 
(with gilding); aud after that there is a third baking in a 
carefully dosed case in a small oven for 24 hours with a 
fire 'of ten piculs of wood. 

There are in Arita 80 bouses that make pottery ; and 
twelve kilus (nobori), which are owned by ten or twelve 
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Uitlbrent men, but are hired in tiiru by all the others. In 
the other seven villages uamed there arc about 100 houses 
that make porcelaiu, and an average of about two nobori 
to each village; with au average of 12 to 14 oveus to eack 
nobori. There are in Arita about ten houses that do fine 
work; and there is one at Ookawachijama. At Ookawa- 
oliijama they use too a glaze found there that produces 
the crackle (hibiyaki). It is of two colors, white and palo 
green. The baking is the same; but the crackle takea 
place ou reraoviug the pieces warm to the hand from tke 
kiln; aud after the crackling they are rubbed with char- 
coal which enters the minute cracks in the glaze and 
makes them black. Such crackle is sometimes laid in 
spots upon a ground work of dark brown teiTa ootta, as^ 
for example, a cloud in a picture. Some of the colors 
used at Arita are imported from China or from Europe; 
aud llieru is a great variety of them. Each house, either 
at Arita or in the other villiigeri, employs on the averii^^o 
about thirty men (including a few womeu); ten for 
moulding with the wheel; ten for painting; one kilnman; 
aud nine for digging aud carrying. They,are paid ac- 
cording to the work done from 15 cents to a dollar a day, 
avenigiug perhaps 25 cents. The pine wood costs at 
Arita 25 cents a load of 150 catties. The ashes for the 
glaze come from Satsuma and cost $3 a bag of five kamme 
or for enough for one oven full. The finished por- 
celain both from Arita and from the other villages is 
mostly carried to Imari where it is packed for carriage 
and sent to market by sea ; and is therefore often called 
Imari porcelain, though none is made there. It is almost 
all carried to that port in baskets by men, as the road is 
rough; but some of the inferior articles go on packhorses. 
The carriago from Ai*ita by men costs 12^ cents a pieul. 

It is obviuiia UkiL even a common waggon road would 
greatly les&eu the cost of carriage of tlie fuel aud of the 
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clay, but still more tlmt of tbe tiuiitbed wnro by euabliug 
it to be ])acked safely in large crates at the kiiiis instead 
of at Iinari. Ab the whole saTiug od the carriage of the 
porcelain alone would amount to more than two dollars a 
day> or say to $800 a year, that together with the manifold 
other advantages of such a road to all the inhabitants of 
the region would amply justify tbo expense of the cou- 
struction. Perhaps the ciienpest plan wuuM be to carry 
the levigate J clay to siome })liice on the seashore and bako 
it (here. Although the working of the quarries is cum- 
parntively a very simple matter, yet no doubt the infor- 
mation and increased certainty of methods that would arise 
from a thorough geological and topographical survey of 
the whole place would well re|)ay its small cost. 

From Arita -wo wont southerly over another low pass 
through lla>5anii and tht iiee througli ii little valley with a 
flat halfu mile wide to thcj^ca near Kawatanu, about three 
leagues and a half. Just after leaving Arita we passed blocks 
of light brown soft tufa containing pebbles of pumice, and 
were told that it had been quarried close by to the south- 
east. A few score yards further on and for a few hundred 
yards there were exposures of gray schistose trachyte pro- 
phyry containing a few grains of glassy triclinic feldspar 
(probably oligoclase) and a little dark brown mica. The 
schistose .strncluro comes iVouj very thin flat layers of 
slightly diflerent comi)osition. In Aomo parts the rock is 
almost white and there it closely resembles the "kaolin of 
the quarries. Close beyond these exposures and only 
half a league from Arita, %ve found, in Toya village, bits 
of gray and black perlite; and a quarter of a mile beyond 
them in the bed of a brook and by the road side there 
were a couple of exposures of the hard gray sand rock, 
weathering brown, <'l'the coal Auiiialiou with a level ilip; 
and exposures of similar light inown, but J^haly, level 
dipping rock were frequent near the pass a few hundred 
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yards fiirtlicr on. Thoy were howover interrupteil for a 
sliort sj»!ico by dark ^nay and Itlackisli gray sliales with a 
dip of .some 20'^ uortliorly, but probably of the same forma- 
tion. Then as far as Ilasami there were exposures of 
tbe brown weathered sand rock wiih a level dip. From 
Haeami to near the mouth of the valley and the seashore 
iu the limits of Eawataua (about two leagues) there were 
a few more exposures of the sand rook, and here and there 
large blocks of Old Volcanic rock. Withont entering tlio 
main village of Kawaiana I turned ea.^tward alonf^ tlu^ 
seashore crossing some low ]iil!s;nnd meeting at first wilh 
exposures of coarse, soft, crumbliii"; gray tufa pebble rock 
weathering brown with head size pebbles of andesite con- 
taining glassy trioHuio feldspar (probably oligooliise}, 
angite and traces of magnetite in a slightly vesicular dark 
gray matrix with the vesicles thinly lined with a while 
soft mineral tbat is apparently neither a zeolite nor ohal- 
cedony, nor calcite. Like exposures occurred all the 
way, over low hills along the seashore, to Sonogi 
four leagues from Hasami and after wo had passed 
a small flat there at the month of a little valley they ac- 
curred again within half a league, and were closely follow- 
ed by an exposure of Old Volcanic rock of probably similar 
composition, but with the glassy tridinio feldspar crystals 
and gmius in a dark gray fine grained matrix. Tbence 
onward still over low hills near the seashore to Matsubara 
three leagues Arom Sonogi the exposures were fewer and 
were mostly of light brown tufaceous shales, passing how- 
ever sometimes into the coar.-^e pebble rock. From Mat- 
subara south-south-enslerly near the sea shore two leagues 
to Oomura there was a broad alluvial flat. From Oomura 
the road ran south-easterly over high rolliog ground and 
then across a pass that I guessed to be 700 feet high (as 
both our aneroid^ were at that time out of order) three 
leagues to Eislioo in the outskirts of Isaliai. There were 
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first some exposures of the tufa pebble rock, then of p^ray 
aud brown shales apparently tufaceous, containing minute 
grains of feldspar aud of magnetite ; but at Ike end of a 
league there was an ezpMure of huff, decomposed andesite 
tliat oontained glassy triclinicfeldspar (probably oHgoclase), 
magnetite, decomposed pyroxene and empty casts of augite 
crystals in a yellowish white matrix of soft decomposed 
feldspar or kaolin. Thence across the pass there were 
exposures of l)uflraiul gray shales and soft sand rock pro- 
bably tnfaceous. From Eishoo, tho road wont south- 
westerly four leagues amoug low bills, aud over rather 
level ground with similar exposures of gray and light 
brown, or huff, level dipping shales apparently tafaoeous 
to Tagami on the south-eastern shore of the peninsula. 
On the way howeyer at a couple of leagues from Isahat 
there was an exposure of hard, gray andesite containing 
glassy tridinic feldspar (probably oligoclase), honiblende, 
augite and magnetite in a dark grayish green matrix ; 
and a league further on there was another exjx suie of 
hard, gray andesite containing glassy tricliuic feldspar 
(probably oUgoolase), augite and magnetite in a gray com- 
pact matrix. From Yagami the road continued nearly a 
league south-westerly along the seashore to Himi near low 
hills with exposures of buff and dark gray tnfaceous shales 
sometimes with head size pebbles; and then going westerly 
over a remarkably rough, bad road crossed a pass perhaps 
800 feet high and descended to Naiigasaki, two leagues 
and a half from Yagami. All along the mouutain road 
aud near it there were numerous exposures or clifis of 
hard, dark gray andesite, containing, for example, near the 
pass, glassy tridinic feldspar (probably oligoclase)* 
magnetite and giniyish green pyroxene in a dark gray, 
compact matrix. 

At Nangasaki we were shown specimens of rocks and 
minerals from Hirato, Tsualiiuiu aud tho Gotoo I.slands. 
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AlmoBfc the only pieces of any economical interest were 

coals from all three of those places ami some kaolin from 
the Gotoo Islands. The coal from Ilirato was frooel look- 
ing, black, sUiniug, hiluminous coal from Iwaya village iu 
Matsuuragoori; but the thickness of the bed could not be 
giyen. The coal from Tsushima was partly a good look- 
ing anUii'aoite from the seashore of Sago village in Eamia- 
gata District; and the bed was Baid to be about two feet 
thick, worked to a depth of twenty fathoms and near a 
great deal of volcanie rock, which had probably turned it 
to anthracite. There was another piece of very poor 
looking hitumiiioiis coal from Komoda village in Sliiino- 
gnta District iu tlio same island; but the bed wa^ only 
about a foot thick and not worked. The so called coal 
from the Gotoo Islands was merely a brownish black, 
carbonacous, heavy stone said to come from a bed about a 
foot thick, and evidently quite too poor to work even if it 
were thick. From the same Islands there was reddish 
brown and yellow vesicular lava that is used for making 
cement at the Nangasaki dock. From Tsushima (Shimoa- 
gnta District, Shiniohari village) there was a poor looking 
specimen of copper pyrites from a very old abandoned 
mine, a hundred fathoms long, now full of water, and of 
unknown width of vein. From the same District, Ogata 
village, there was a still poorer looking specimen of like 
oopper ore with iron pyrites, and it was said to have 
formerly been worked for silver to a length of twenty 
fatbotns. From Hirato there were specimens of serpen- 
tine, an<l from the seashore there, some magnetic iron sand* 
Wo weic told about coal beds that had recenlly been 
found by boring al Mntsushima, an island near the sea- 
coast, eight leagues north-wesfc of Nagasaki; one bed 
eight feet thick and one four feet, of quality rather inferior 
to the Takashima coal. But no foreigner had witnessed 
the boring through the beds, and I do not know how 
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ezperienoed and tnutworthy the borers may have been in 
the i*atber delicate matter of testing n coal bed in that 

way. Wo (lid not viriit the celebrated Takasliima coal 
mines at the moulh of Nangasnki liarhor, as the owner liad 
one or more foreign uiiuLug cugiut'crs in his service and so 
stood ill no need of our adTico, and as the government had 
ah'eady had reports upon the place from very competent 
men. 

From Nangasaki we went northerly across the neck of 
the north-westevn branch of the main peninsnia, over a 

pass about 200 feet high to Tokilsii at the head of a largo 
bay or salt water hike. We passed first many exposiirea 
of similar audesitic rock to those we had seen just before, 
but of a light gray color, decomposing and crumbling and 
containing glassy tricliuio feldspar (probably oligoclase), 
augite and magnetite in a gray finegrained matrix. Then 
there were exposures of gray and brown soft tufa shales and 
coarse pebble rock; and then, near Tokitsu, graenish and 
reddish gray slightly decomposing andesite, containing 
glassy triclinic feldspar (probably oligoclasc), decomposing 
pyroxene, magnetite and pyrite iu a tine grained grayish 
green or reddish matrix. From Tokitsu we went by boat 
eight leagues northerly across to Sonogi, the town wo had 
recently passed through. On the way we had fine views 
not only of the celebrated volcano Onsengatake of the 
Shimabara peninsula to the south-east; but could distinctly 
perceive a very large somewhat ruined, volcanic outline to 
the mountains on our east, back of Matsubara, having 
their old crater apparently at Taradake, and including 
Ivnrogiyama noi thward. In passing along l>y land no such 
general outline had been made out. From tbe boat the 
mountain Kokuzooyama, directly iu front of us beyond 
Sonogiy had somewhat loss distinctly a volcanic outline. 

From Sonogi wo went three leagues nortli-eastei-Iy 
across a pass about 600 feet high to XJreshiuo, passing 
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niiraerons exposures of the same conrse tnfaceous pebble 

rock tliat we had before seen near Souoiii; ])ut near 
Uresliiiio there were exposures of gray and hurt' shales 
along with tJic pebble rock. At Ureshino I visited the 
hot spring aud found Us temperature to be 86° C. (2 Nov.) 
The water appeared to contain no sulphuretted hydrogen, 
and was said not to blacken stiver. There was a snow- 
white deposit which seemed to eontatn lime, as it was said 
to. A great deal of gas (prolial)ly carbonic acid) Ituhbles 
np in the water. The yield of the spring was not easy to 
see, but seemed large and amounted perhaps to a cubic 
foot a second or 450 gallons a minute. It issusb from the 
allnTium. 

Thence we went three leagues and a half northerly 
across two or three hills of a couple of hundred feet in 

height and over pretly level ground between to Takeo; 
puf'sing on the way many exposnre.s of light brown, ap- 
parently tufaceous shaiesi sometimes with pebbles. At 
Takeo we saw another hot spring wilh much fi'equented 
baths. The temperature at the nearest accessible point to 
the original spring, now covered up, about ten feet distant 
in the solid, gray, volcanic rock like that of Nangasaki, 
was 47° C. Gas (probably carbonic acid) rises in large 
bubbles in the water. There is a slight deposit of while 
sulphury slime; and silver blackens if kept in the water 
about ten days, though not iu two or three days; showing 
the amount of sulphur to be very little indeed. The yield 
of the spring is said to be 3 too (12 gallons) a minute. 

Thence north-easterly to Kitngata, a league and a half, 
the road lay cliietly in flat nlhivial ground or over very 
low hills without rock exposures. Kitagula is at the 
noitheru cdgo of the north-western l»raiK'h cif the great 
plain at the head of the Shimabara Gulf. There was a 
little coal mined close behind the village street, but it has 
long been abandoned and is said to have been only about a 
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foot thick and of poor qimlitj. The rock there is a light 
brown, rather coarae grit, with a di]) iiboat level. I went 

on iioitlierly past these exposures u league and a half 
across a hill about 400 feet liigh to the small town of 
Tuku, passing many exposures of greenish gray and 
browOf IcYel dipping, siialy, soft, sand rock. The shaly 
rock has the peculiarity of ooutaioiDg large concretiou4ike 
uodulcs that peel off in concentric shells, and is therefore 
called " dumpling stone ** near Imai*!, where it also occur- 
red. Taku again is in a plain; but passing one or two 
more exposures of light brown shales I went still north- 
Avard a league among low hills to the coal mines of 
llacliinosn, Avith views of the conical, Old Volcanic look- 
ing Ameyama, a cou[)le of thousand feet high some two 
leagues to the uorth>east. The Hachinosu mines are 
some 300 feet above the sea ahd near the head of a narrow 
yalley between low hills with exposures and cliffs of gray 
and brown, nearly level dipping grit, similar to that seen 
between Toknsne and Imari. From Hachinosu to 
Tokusue it is hut little more than three leagues. Tiic 
ITachinosn mines are the principal ones in the Taku dis- 
trict (so-called after the neighboring town of Taku just 
mentioned); and all the mines of any importance at all 
(not counting some very thin workings down stream) are 
in one mountain within a diameter of about two-thirds of 
a mile (ten choo). The next largest mine to Hachinosu 
is the Karidani, then Euokibara, then Urakaridani, then 
Nitnnoo. The di]i at Hachinosu is snu\ to be half a foot 
to the fathom, or nearly five dej^rccf!, north-west. The 
seoiion as given to me is us folio Wi5, from abovo dowu- 
wai'ds : 

ft. 

Vei7 bad coal, 0.4 or 0.6 0.4 

Gray shales, 18.0 

Poor coaly not mined 0.8 
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Shales 13.0 

Ichimai -{ Coal, poorer than the Sammai ... 1.5 

Shales 3.0 

Baud rock, of variable thickness, 

about 10.0 

Soft shales 13.0 

r Poor ooal, left as roof. 1.2 

fciamuQ ii ^^^^^^ mined 0.8 

y Keel soft shales OA 

CBest coal 1,2 

Gray slate 3.0 

Sand rock, about 10.0 



The upper 0.8 ft. coal, the Ichimai and the Saniuiai are 
evidoiitly the Ichimai, Niiiuii and Sammai respectively of 
Iwayaguchi aUeaUy mentioned just across the mouutain iu 
the Tokusue region. On eomparlng drawings of the 
different sections it is clear that the Sammai is the same 
as the Five Foot bed of Eishiyama near Tokusue already 
mentioned; and the Ichimai the same ns the Three Foot 
bed there, and the .^amo us the Ichimaimon of Hieda and 
Takoari. It is barely possildc that the Five Foot bed 
may not be worked at Takeari and at Ilieda, not because 
it is wanting but because lying at a depth t5 to 25 feet 
lower it may not have been discovered in a place where 
the beds are so level and the lower outcrops oonsequently 
so little exposed. But the lower beds may be wholly 
wanting on the northern edge of the field. On comparing 
the drawings it is also striking hoAV well on the whole tho 
Hachinosu section agrees with that of Naogata iu Chiku- 
zen, given above; making the Hachinosu Sammai tho 
same as the Sanjaku of Naogata, and replacing the great 
bed, so thick at Naogata» called in its various parts (only 
one of which appears to be coal of workable quality) the 
Eaokan, Five Foot, Kusaishi, Sammai and Shakunashi by 
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the lobunai of HacliiDOSu; yet tbo total tbickness and the 
number of completely sepaittte beds is about tbo same. 
We bave already seen tbat tbe Cbikuzen section 
Bfi^rcos well witb tlint of Ariho, uenr Funaki, iu Nagato. 

Il i.s cleui' Iht'ii 1 liuL ihc I iiuiiki, lliizcii ;iiul Chikuzeii, 
Kauitsu iuid Taku fields wero conlemjKnaneoiib iu 
Ibriuatioii unci most likely once coutiuuou.sly united ; anil 
it is liighly probable that tUe otber coal fields of KtusUiu 
already spoken of were once a part of Ibe same gi'eat 
Held tbougb now detacbed. 

My own measurement of tbe Sammai at tbe moutb of 



one of tbe mines was as follows : 

Poor soft coal, not mined 1.7 

Harder coal, mined, (called 0.4) 0..3 

Good coal "0.8 ft." 1.4 

boft shale 0.3 

Good coal C* 1.2 ft. ') 1.0 



4.9 

Making tbe mined coal to be 2.9 feet iu all ; tbongh 
called 2.4 feet. But large lumps just mined sbowcd tbe 

" 1.2 foot" layer lo bavc a thickness of 1.28 feet of «;{)od 
coal besides O.Oo feet of slate at top and bottom ; and the 
"0.8 foot ' layer to be 1.0 foot (hick, all good coal ; and 
tbo "OA foot" layer to be O.o foot thick, making a iliick- 
ness in all of 2.78 feet of workable coal. Tbo cohI from 
tbe Sammai at Hacbiuosu in great part looks well> witb 
large lamps up to 1.5 feet in diameter. There is some 
amber in grains of pea and bean size, and some thin plates 
apparently of gypsnm, but no visible pyrites. 

The Sammai and the Icliimai beds are worked at Ilachi- 
uosu and at all the other neighboring mincf^. Tlio 
Karldaui are the oldest mines and were begun about 
twenty years ago or earlier. Tiie Haobiuosu mines bare 
been worked eight years under tbe present lease ; but 
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there was mining before thtit tinder the Prinee. There 

are two mines Liierc on tlie Saaimiii with one month each; 
and one on llic Icbiiuai, which however has been worked 
out anil abandoned. The roof is said to be quite tinn, 
and lo need but little propping, The raining is done 
with bords five fathoms wide and of variable lengthi say 
about forty fathoms ; and with pillara of the same length 
ami ahout four &thoms wide, but they are also taken 
away afterwards. No powder is used. As the bed dips 
into the hill from (ho mouth of the mines tiiere is much 
water ; and it is raised 1)V forty (read-wheels, cacli one 
raising it 2^ feet, making a iieight of 100 feet in all in a 
Icngtli of ahout 200 fathoms. There is one man to 
treail each wheel with two shifts a day, or 80 men 
in all. Thera are besides about 60 minera ineluding 
thirty cutters and thirty carriers. The coal is drawn 
out on basket sledges like those at Takeari near 
Toknsue, holding 120 catties and even np to two 
piculs. Children and women sometimes help in drawing 
out the coal cut by tiie head of their family. The coal is 
carried from the mines, all the way down grade, mostly 
gentle, except about 5 yards slightly up gvado at one 
pointy to the river at Yamasaki, two miles (30 choo), iu 
two-wheeled carts pushed by men or young women over 
a road that has planks laid lengthwise fur each wheel. 
The wheels are 2^ feet apart, 3.35 feet in diameter and 
made of boards, and have a thin rim of iron in short pieces. 
The body holds about six picul.s with tlio largo lumps 
piled on top about a foot and a half higii. Tberc arc two 
thilld ten feot long with a connecting horizontal cro.^s-piece 
sixteen inches from the end and two short vertical cross 
pieces at the very end. The pusher inserts his neck be- 
tween the ends of I he thills, which are there 0.7 feet 
apart. At Vnraasaki the coal is loaded on small flat-bct- 
tomed river boats, perhaps 15 foot long by three wide and 
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0.7 foot deep, and either eanied direct to Saminoe at the 
riser's month abont 2^ leagues, or generally is transferred 
on the way into larger boats at Kufi^at.su, 1 h leagues from 

Yaiiia.saki. Some of llic poorer, rii.sty-lookiiig coal is 
coked at tlio mine by the miner.s, not by the mine owners, 
and the custom has existed for more tliau twenty years. 
The coking is done in heaps and the coke is light, porous 
and good looking and for carriage is packed in straw bags 
of 18 catties each. The coal yields about 60 per cent, of 
its weight in coke. The coke sells for abont II cents a 
picul, rather more than the value of the like weight of the 
raw coal it is made from,bnt less than that of the weight of 
good raw coal that would produce it. At Ilachinosn al)Out 
8,000 piculs arc mined monthly on tlie average, but 
more in winter than in summer, say 96,000 piculs a year. 
In the whole Taku district the yield is said to be 800,000 
piculs (say 48,000 tons) a year. In a year abont 6,500 
piculs of coke are produced at Hachinosu. Tlie best raw 
coal sells at Snminoe for $18 or $19 a hundred piculs ; 
and the carriage to Yamasaki costs on the average .*?3, 
tlunice to Kugatsu ^2, and thence to Sumiiioc ^^1. The 
miners arc paid three cents a pioul of ccal delivered at the 
dump. Tiie men who tread the whools are paid ten cents 
a shift. House room, but no food nor oil is given in 
addition, and food and oil are bought from the company's 
shop and snbtrnted from the wages. 

The coal leases of the Taku field are scattered through 
a space of about six square miles ; and reckoning the 
thickness of the two workable beds near Ilaciiinosu as 
toprcther 4.3 feet and estimating in the same way as before 
there mif^ht be in ali about seven million tons of workable 
coal in the field. But in the opinion of the present coal 
mine owners that would be an enormous exaggeration for 
they suppose their two bods to b^ workable only through 
a space about two thirds of a mile in diameter at most 
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It is however not wholly impossible that the lower find 
l»o«?f 1)0(1 inny ycl. he discovcretl fo iindcilic. llin lliin ho«l 
worked at the mines down stream, a>id with such level 
bedding may have hitherto remained undetected on ae- 
couDi of being generally or everywhere below water level 
and so with few or no ontcrope. On the other hand it is 
possible that the lower bed there mny be wholly wanting. 
Sneh a point could only be determined by a careful geo- 
lo<;ica1 and topofrraphical surrey, -which would be a most 
de.'irahlc thin^ hoili for that and for the other vuliuihlo 
information it would no doubt give. It is evident too that 
the handsome profits of conl mining near Hachinosu 
would be still further increased by .steam pumps or water- 
power pumps and by tramways both inside and outside 
of the mines. The outside tramways would be especially 
profitable because all the neighboHng mines would make 
use of the same Hue throughout the greater part of its 
leiiLTtli. 

From iliicliinosu I went down the valley south-east- 
ward past Yamasnki to Beppu, two Icngiios, already in a 
wide alluvial plain ; and theuce easterly past some low 
hills through Ushidzu^ and oyer the very wide plain 
at the north and north-east of the Shimabam Gulf to Saga, 
four leagues and a half, without any rock exposures. 
From Snga we went eastward si ill through the plain, and 
crossing the large Chikngo River, entering Chikugo Pro- 
vinro and going south-eastward tlirough the large town 
ol" Yanatjawa, went to the village of Miiko, 9^ leagues 
from Saga. The last league the ground was a little rolling, 
and there were exposures of brown oarlh apparently from 
crumbled grtutite. From Miike I turned aside for my 
own gratification to take a glimpse of the so-called Miike 
coal mines about a league distant, at Oura near the 
little seaport of Yokotsu, which have already been des- 
cribed to the government in a valuable report (dated 4 
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April, 1876, but not yet publithed) by my able niid 
accomplished fiipiid Mr. J. (t, IT. Godfrey. AUlionrrh 
(owiiijx j)r(>l>aMy <<• sati<;niiio views of eertuin variations in 
Ihe tiiickuess of (Ue coal lieds) some apparently rather 
exaggerated statements have been made by others, and 
even published, what I learned on the spot (without enter- 
ing the mines) fully confirmed his description, which is 
evidently a careful one, based on his own observation and 
measurements, except where the contrary is expressly 
mentioned. I take the liberty of quoting from a manu- 
script copy liis account of the coal field and its beds, as 
follows : 

" The coal mines of Miike are situated in a tertiary coal 
basin which is limited on the east by a range of igneous rocks 
running nearly north and south ; on the north by a valley 
trending east and west from the village of Miike machi ; 
in the other directions by the sea. The total area of this 
coal basin is estimated at 24 square miles, of which the 
upper part, or 2,816 acres, form the concession belonging 
to tlio Miiko coal mines. Of tiiis area ahoiit .500 acres 
mif^ht he cousiiIci"od as already exliaustod Ity fonncr work- 
ings. It is stated that coal was discovered and worked 
iQ this district about 400 years ngo. The general dip of 
the formation is between south-south-west and south-west 
and varies from two to three tenths of a foot per running 
fathom. Towards the sea the dip becomes more westerly, 
nnd is nearly west at the sea shore, and much steeper, 
about five-tenths of a foot per fathooL Up to the present 
time four distinct layers or leams of coal are known, to 
exist in this formation. The firsto r upper seam is ihe 
best and most extensively worked. Its average section is 
as follows : 
Sandstone 

Sandstone intermixed with coal. ..12 to 18 inches 
Coal, occasionally divided by 4 

to 6 inches of stony coal 7^ m 
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Shale mixed with coal • 12 i, 

Sandstone 

This coal is rather brittle, but of superior coking 

quality jukI cou8e([iiently well adopted for the manufac- 
tiiro of gas and cuke- An average sample taken from the 
scam yielded 0.2 per cent, of moisture, and the dried 
sample (212^ F.) 9.7 per cent, of a yellowish white ash, 

'* About five to six feet of slate intervene between the 
upper and the second seam, and the following is an average 
section of the latter : 

Soft coal, rich in gypsum, not worAed...lO to 12 inches 
Coal occasionally divided by seams (up 
to of hi lid, each viirving from 1 
to 3 inches in thicdcncss. These 
seams usually appear when tiio coal 

bed is wideniugout 6 to 6 feet. 

Shale with coal.,** 2 to 8 inches. 

Sandstone 

The charactor of this coal is entirely different from that 
found in the upi>er seam. It is considerably harder, free 

burning, not caking, and lichcr in ash. Au average 
ample taken from the scam yielded : 

Eastern portion Western portion 
of Scum. of Seam. 

Moisture 0.5 per cent. 0.2 per cent. 

Ash iudry (212°F.)17.9 „ „ 12.5 „ „ 

violet. light gray. 

It has been observed by the Miikemiuei's that the quality 
of the first and second seams is improving towards tlio 
west, and it is interesting to note that this observation 
has been borne out by the result of assays as rcejards the 
second seam, iroin tiie eastei ii nnd we.'^tern portions of 
which we have Ijeen ahie to collect average samples. 

" The third seam is found at about 20 feet iu depth 
below the second, and consists on its outcrop of I to 1^ 
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feet of bad coal* Xo exploration has been carried on yet 

to prove its cliiiiuctt r at a I nvtr depth. A lower, fourth 
seam, said to consist of about three iVct of bad coal was 
worked in former times at a short diHlancc to the north 
of liie Umedani adit ; but, owing to the large quantity of 
water met nritb, tbese workings bad to be abaadoued, and 
bave now caved iu. The rock intervening between this 
and the third seam might be estimated to be at least 50 
feet thick. 

"The outcrops of all the throe upper scams can be 
traced on the road IVoni the Umedani to the Ikiiyama 
adit. Within a sliort di-jtuncc from the latter to the 
codt, nearly perpendicular outcrops of the Hi st and second 
seams are to be seen, which as mentioned above have 
been lifted up here by the underlying igneous rocks 
(granite). Only the first and second seams have been and 
are worked at present in the Miike mines.'* 

On comparing a drawing of the section at Miike with 
the sections of Taku, Tokuaiie and Naogata the resemb- 
lance is sulliciently great to show pretty convincingly that 
the three upper Miiko coal beds were once probably con- 
tinous with the beds of (hoee other fields ; but the lower- 
most bed mentioned by Mr. Godfrey from hearaay 
evidence has nothing to coiTespoud with it. If that bed 
be not the creation of an exaggerated tradition, and iu 
reality perhaps merely a little black slate that has been 
ueglcctcd in the other sections, the measuros at INIiike 
would appear to be much tliicktrthan in the more northern 
fields and the coal beds to have begun to form earlier. 
The section at Takashima near Nangasakl with four coal 
beds of seven, ten^ five, and sixteen feet of coal in a 
thickness of 650 feet of rooks resting on GOO feet more of 
like measures, as given by Mr. Godfrey in liis interest- 
ing Notes on the Geology of Japan " (Quarterly Journal 
of the Geological Society for August, 1676) ditl'ers atili 
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fur nioro remarkably from the sections of all the other 
lieldd in ruspeet to the (iiickiiess aiul number of coal beds 
and the amount of measures generally. In regard to Ta- 
kashima the publio has not yet any means of judging from 
detailed maps and reports what may ha^e been the diffi- 
euUies in making out the section, and whether there may 
fairly be any reason to be in the slightest degree suspi- 
cious of the correctness of the conclusions arrived at, so 
ditficult to accouuL for .satisfiictoril y in con.sidei at ion of the 
wide di.'^crepancy with so many other coal iieldri of Kiiishiii. 

ISincc the date of Mr. Godfrey's report a slcam winding 
engine of 70 horse power has been set at work at the Oura 
slope ; and at the time of my visit the output there was 
said to be about 100 tons a day. The government also 
has ten or eleven other smaller mines without engines 
which were said to yield all together about ninety tons a 
day ; and was sinking a now shaft at Milsuyamn to be 35 
fathoms deep. The Oura slope i.-^ inclined perhaps 20\ 
The coal is drawn out of it in waggons that hold seven 
piculSy running with iron wheels half a foot in diameter ou * 
an iron track of 1 J foot gauge; and drawn by horses in the 
same waggons (four to a horse) ou a light railroad to the 
porl, Yokotsu, seven-tenths of a league distant. The ooal 
from the small mines off the railroad line is carried in 
carts like I hose of the Taku region. In the mine at Otu a 
there are, it is said, 140 tread-wheels for raising water 
each 1.0 to 1.3 ft., but they are commonly worked only 
one shift in tho day. There are at Yokotsu four coke ovens^ 
eombined in one mass nine paces square ; but at the time 
of my visit they were not making any coke there^ though 
apparently a little was made at Umedani. The mining 
of the coal of the upper bed is said to cost 4^ 
cents a picul delivered at the slope waggons ; but the 
slack only four cents. The mining of the coal of the 
other bed is easier uud costs '6^^ ccutsi a picul^ delivered 
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at the mine mouth close bj the raih'oad. These prices 
are higher than those of the Taku region ; hut the Onra 
miners are oonTicts. The coal of ilie upper bed is said to 

bring $13 at Yokctsu ; niid iluit of the other bed, $11 a 
liuDilred piculs at (lie suiue poii. At Mr. Godfrey's re- 
coiiiiuendutioii a careful topogrnpiiical .survey and map 
of the whole place was mR<lc before he left Japan early in 
1877 ; httt, as I uiiUersiaudy the dips, the contours of the 
coal beds and tbe outcrops have never yet been laid down 
upon it. 

From Miike we kept on southward over hills up to a 

couple of hundred feet in height witli many exposnres of 
brown crumbled granitic earth and cnimbiing granite, 
passing in half a league near the Akitagami coal mines on 
Qur right, and a heap of coal slate close by the road, then 
meeting with exposures of purple, blue, j^ray, brown and 
blackish sandy shales, a nut pebble rock, black coaly 
shales ; and so on across the boundary line inio Higo, 
widi coal slate heaps by the road side where coal had 
been sought, and wifcli the brown crumbling granite re- 
curring near Fumoto two leagues from Miike. Less than 
half a league beyond that llierc were at Kaba, gray and 
light brown shales and a couple; of small coal mines, 
slopes, l)egun in 1878, one of tiiem inclined about 2QP 
and 20 faihoms deep, another about 30° and five or six 
fathoms. Tiie coal was said to be at the moment 0.8 ft. 
thick, but to thicken sometimes to 8.5 ft. Tbe coal dng 
seemed poor, chiefly slack and sulphury. A few hundred 
yards further on, close by the road, tliere were at Koba- 
rauchi, in Kanayauia vilhii^e, two or three verv small coal 
mines, partly al)andoued ; and the coal was said to be 
about 1.5 ft. thick. It seemed to be a very irregular 
deposit ; and the coal brought ont was almost wholly fine 
slack, but with a few lumps of poor coal. These are the 
southernmost of the mines of the Miike field. 
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The prodneiiye portion of the Miike coal fleM* as near 

as I can judge, wonld seem to be not more than five 
square miles at most. Tf wc reckon the tliiokiioss of the 
workable coal as amoiiiiliug altogether lo eleven I'ect, 
and if we estimate roughly In the same waj as we 
bave done for the other coal fields, it will appear that 
there may be about 15 million tons of workable coal in 
the whole field. But even that may be a very great ex- 
aggeration, for it seems to be only in the immediate neigh- 
borhood of the government mines that the beds are so 
thick or indeed workable at all. Wiienever, the geologi- 
cal portion of the map of the Miike mines shall be laid 
down it will be easy to measure the amount of the coal 
there with some exactness. It is mueh to be wished that 
the topographical and geological survey should be extend- 
ed to the lauds outside of the government mines, so as to 
determine more exactly than is now known the limits of 
the productive field, the position of the workable coal 
wherever it exists and the natural facilities for working 
it. Although the government be directly intereste<l in its 
own mines only, yet indirectly it has a very great interest 
in encouraging and aiding by surveys the working of out- 
side mines too. 

From Nobaranohi we kept on south-easterly through 
Ueki to Knmamuto, about eight leagues, across hills a 
oonple of hundred feet high, but generally over pretty 
level ground, passing exposnres of brown, soft, crnmbling, 
tufhceous, level dipping sand and pebl)le rock^, sometimes 
pnmiceoii!', in which the road a great pan of (lie way was 
sunk six or eight or ten feet deep so as to cut ott'all view 
of the surrounding oountry. According to tradition the 
roads wero dug so deep on purpose, for strategie reasons, 
by a warlike prince long ago ; but it seems more probable 
that they have gradually worn deep without any special 
design, as they may bo seen to have done in similar soft 
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rocks in Sataums, even on by-roads, vhere there would 
have been no militnry object in deepening them, and as 

may be seen in a less dc^^i ee in many other parts of Japan 
whore tlic surface matei ial;^ are not quite .so soft. We 
had occasional views of lliboosau not far to I lie west of 
the road, and it seemed from its shape to be clearly au old 
volcano. The more hemispherical than conical mountain 
Konohadake, perhaps a mile to the east of the road and a 
thousand feet high, has Kamoikotan limestone quarries in 
it, as we found afterwards by Bpecimens of white marble 
clouded and veined with black that were shown us at 
Kumamoto. 

We were f?liown many rock specimens at Kuraamoto 
chieliy serpentine, talc schist quarlzilo. <i;raiiile, mavblo, 
and minute traces of copper pyrites fi-om Mashikigoori ; 
serpentine and quartzite and traces of copper pyrites from 
Kamima^hikigoori ; traces of copper pyrites from Shimo- 
mashikigoori f granite, clay slate, jasper, marble, and por- 
celain clays from Yatsushirogoori ; black, shining coal 
(said to be little in (jiiantity), fibrous brown lii,M»ite and 
kaolin from Ivikucbi''()0ri : griinife from '['amanaiioori ; 
clay slate from Ashikitagoori ; porcelain clays and marbles 
from Araakusa ; mica schist and kaolin from Yamaga- 
gcfoi ; obsidian from Asogoori near the great volcano 
Asodake, at least eight leagues to the east of Knmamoto. 
From Asodake, as we were told, some 3,000 picnis of 
sulphur were taken in 1877 ; and it is constantly deposited 
by the sulphur fumes there. Around the mountain there 
is said to be a wide plain about 260 feet above the ])laiii of 
Kumamoto. The maps hitherto have j^ivcn a very in- 
correct impression of tliat and other parts of ]li«;o ; but 
the prefecture wa>; about publishing a much better map 
that had been made from the note books of old surveys 
begun sixty years ago, by Ikebe Yaichiroo, a friend of 
Ino, and finished about 1865, but neglected until 1877* 
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We could p:et no very definite information about the Higo 
copper mines. Apparently two of them are worked, but 
do not flourish. 

At Xumamoto uuder the castle wall there were ex- 
posnres of gray pnmiceous tnfa pebble rock. The moun- 
tain to the west was said to be granitic. We went south- 
westerly a leagne and a half over a wide aUavial plain to 
Kawajiri. There we saw a saniple of tlie coal of the 
western shore of AmakusR, the large island at the mouth 
of the Shiuiabara Gnll', which is used at tl)G bath houses 
for fuel. It is a rather ilull, black voi y impure l(;okiii<x, 
heavy autbracitic coal, that glows iu the tiro without ilanio 
or smoke. We could get no information about the thick- 
ness of the bed or beds from which it is dug ; and the 
general reputation as regards both quality and quantity 
seemed to be very low. Tlie coal mining leases are 
scattered through a space of about sixteen square miles in 
one large and two small patches along nearly the whole 
western shore of the island. Mr. Huary S. Munroe, who 
visi'ed a portion of the hold in 1875, says in his paper on 
the "Mineral Wealth of Japan " (read before the Ameri- 
can Institute of Mining Eiigiueei'S, and published iu the 
Engineering and Mining Journal Vol. XXII. p. 879, 9th 
Deo., 1876,) that " the beds are but two to three feet 
thick and two seams only are recognized ;** and he seems 
to have in mind but a smnll portion of the whole field and 
perhaps the best part of it. If we reckon (hen the average 
thickness of all the workable beds together as three feet 
it will probably be no underestimate ; and calculating in 
the same way i\s for the other fields we shall find that the 
whole amount of workable coal may be about thirteen 
million tons. Even that I fear may be a great ezaggera- 
of the amount that is really worth working. This is the 
last of the workable coal fields of Kiushin of which we 
obtained any iuformatjon* 
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If. is worlli wliile to connt up tijo fimonnt of workable 
coal tlio Kiiisliin fields confain nltocrctlior, rnup^h as our 
rsi iin;it<>>; iiro ; for they are the most pr<»l)al)lo oslimatos 
thai have jct beeu made iu the maUer, and indeed (he 
011I7 ones tliat have taken the nombei* and thickness of 
the beds or tlieit* workable extent into account. Several 
statements have been pnblished of the probable extent of 
the coal bearing rooks including all the shales and sand' 
rocks of the whole formation whether productive or not. 
The nioj(> prohjildo, thoiijnrh the more moderate, of these 
statements seems to he that of Mr. Godfrey, whicdi I hav(^ 
understood from him was based ou a careful investigation 
of many months' duration made on the ground by a 
Japanese of the Mining Office who was well fitted for the 
work. Even thereby the productive area seems to be 
very much exceeded, as the rocks of the formation appear 
to be much more extensive tlian the workable coal beds. 
The number and tliickness of tlie coal beds seem to have 
been in some cases very much overrated ton, givin^f on the 
whole au extremely exaggerated impression of the impor- 
tance of the fields. As we have seen, the workable beils 
are commonly only two or three, and oflten only one, and 
mostly very thin, and not of very good quality ; and as 
the sections of the different fields correspond veiy well, 
it is not in the least probable that any additional beds 
exist. Of course the workable beds orof) out at the sur- 
face hero and lliere leaving; hu j^e portions of the whole 
area within which they occur barren of coal. Where tha 
coal occurs too, the quantity that is workable depends 
somewhat on the different degrees of steepness of the dip. 
It is impossible therefore without a careful topographical 
and geological survey to tell with any exactness the 
amount of workable coal that would exist in the fields, 
even when the thickness of tlio beds is known ; but ns 
there is some general resembUtuco between dilfercul lields 
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in those respects, I liave for a rough estinmte Tentared 

to take for hu i^c ureua the .same uveiii<^e luimlier of tons 
for cacli foot in thickness of workuble coal aiul for cacli 
isquare mile that is the average in our somcwbat care- 
fully measured surveys of 17 square miles of the great 
Ishcari coal field in Yesso, namelj 280,000 tons, only a 
little more than a quarter of what there would be if the 
layer of coal one foot thick were horizontal and underlay 
the whole mile. The estimate is of course very rou<;]i ; 
but no one can say at present whether the amounts 
arrived nt Ity it are too small or loo <j;reat ; as far as our 
present knowledge of the subject goes, they are just as 
likely to be too great as to be too small. The estimated 
number of square miles and of tons of workable coal in 
the fiehls already given separately above are, then, as fol- 
lows (iiiolndiug the Fnnaki field of Nagato) : 

Field. Square miles. Millions of tons* 

Funaki 22 86 

Bu«en-Chiku/x*u 22u 500 

Tokusue (or Ivaratsu) 27.. 25 

Imabuku*... 19.... 6 

Shidzutsn. 24 8 

Taktt 6 7 

Miike 5 16 

Amakusa 16. 13 



339 609 
There are in addition soveral small outlying patches of 
coal, which have coal mining leases scattered through the 
following areas, and would contain the following number 
of tons if we reckon the thickness of workable coal to be 
the same as in the nearest fields already estimated ; and 
Takashima may be added with the amount I have former- 
ly understood from Mr. Godfrey it had been calonlated to 
contain (between lour and live niiilion tons): 
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Fieltl, Sqiuiio miles. Millions of touts. 

iieur KuraUu) 2 2 

Uigat<aka 0^. 0^ 

Fuk.isbima H. H 

Kuroshio .'. 1 0^ 

Hirado 1 OJ 

Shikamaclii ....3 1 

Seto 1 0^ 

Matsushima 1 0^ 

Tukudliima 0^ 5 

Ui 12 
Addiug the largo fields 339 609 

In all there would he 350}. 621 

Until more exact surveys shall he made it seems lar 
hotter to take the prodnctire coal fields at 350 square 
miles tlian at the lavf^or, even double extent, afc 

Avhicii the fields liave l)eoii pnt»li('ly set down. To 
be sure those larger figures were probably meant to in- 
clude all the rocks of the coal bearing formal iou whether 
productive or not ; but the number of miles of their area 
has no interest except as a rough indication of the 
amount of coal they contain. It is even to be feared 
very much that 350 square miles may be an exaggera* 
tion ; for the outlines have been drawn rather liberally 
80 as to include the coal mining leases marked on our 
maps and many of tlieni mny contain (as often Imppeiis) 
mere traces of the mincial songlit fui". It. is nearly liojic- 
less to expect in general that workal)le coal will be found 
to any important extent outside of the fields so marked, 
for it must be considered that coal lias been songht for 
during hundreds of years, and as the country is thickly 
inhabited every foot of ground is well known and the ex- 
istence of a single inch in thickuess of coal is known for 
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miles around. If workable coal beds exist it is almost 
certain that there would be outcrops of them, luul that 
those outcrops would not be so completely coucealcd but 
that at least bits of coal would have beeu observed near by 
that would long ago have led to the disoovery of the beds 
themselves. It is probable however that the Takashuna 
coal may be mined to such a distance under the sea adjoin- 
ing the island as to add considerably to the product of the 
field ; and it is possible that workable coal may some day 
be discovered at points beneatii the great Saga alluvial 
plain from Takn to Miike, aud perhaps in some other 
plains, since, as wo have seen, the Kiushiu fields were 
once probably all continuous. Such additions to the pro* 
dttctive fields may counterbalance any exaggeration there 
might otherwise be in the number now estimated. 

It is obvious that any mere number of square miles 
gives but a very imperfect idea of the amount of coal, for 
very much indeed depends on the thickness of the beds, 
llieir dip and the sliape of the surface, hi comparing 
large areas there will be every degree of dip aud every 
variety of surface and perhaps on the whole about the 
same average ; so that in those respects it seems fair to 
take what we have found to he the average result in the 
detailed surveys and measurements made in Tesso. The 
information gathered last autumn in regard to the number 
and thickness of the beds seems pretty satisfactory and 
corroboratory one part of another part, so that it appears 
very certain that the more extravagant (though not very 
precise) estimates hitherto published must have been great 
exaggerations, though of course unintentionally so, but 
probably founded on imperfect or inexact statements 
gathered through ignorant and possibly careless inter- 
preters. It is saibst then to consider our number of 620 
million tons as probably not very wide of the truth, 
neither for example as twice too largo nor twice too small. 
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tt has seemed rery important to arrive at as good an 

estimate of ilio whole amount of coal as the present state 
of our kuon k'tlge wouKl justify ; for exnfrgei lUiou would 
leatl to wild expectations, a wasteful outlay (»f money luul 
future disappoiutmcnt, nud might possibly even excite lUo 
cupidity of other nations ; whereas underrating would lead 
to undue neglect of valuable resources, and to unprofitable 
fear about turning them to account and would by lessening 
the country's leputalion and credit lessen its strength. 
But nothing would lessen its credit, and strength abroad 
so ulucli an an apparent desiie to conceal or to exaggerate 
the real facts of the case, or an iiuwillingne.s.s to look at 
them. It is very much to be wished that all tbe coal 
fields should be thoroughly .surveyed geologically and 
therefore topographically ; and the amount of coal already 
shown with great probabUily to exist there is ample to 
justify the outlay that would be required for the purpose. 
The same surrey would beyond a doubt also give much 
valnable information that would be extremely useful for 
the working of the mines and determining lines of tram- 
way, and perhaps would show the existence of workable 
beds at points whore they liavc hitherto been quite un* 
known ; for example, near Tokusue and at the lower end 
of the Taku field, as already suggested, and possibly in 
the plains of the Ohikuzen field. 

It may well be urged too that the government is directly 
interested in facilitating by such means as much as possi- 
ble the mining of conl, since a profitable revenue is derived 

« 

from the export duty n[)on it ; and it might even be main- 
tained that the miners of coal have a right to expect some 
assistance of the kind in compensation for such a tax. It 
is true tliat the government ten years ago relinquished the 
duty upon all coal exported by steamers, and in con so* 
qneuce, contrary to iho oxpcolation of the government and 
of foreigners> Ihe carrying of coal has fallen almost wholly 



Digitized by Google 



—161— 

to the lot of steftinors, fftvoring tliem, whether foreign or 
native, lo the di sad vantage of sailinf; vessels ; but still 
the relief to the miuiug interest is only partial, a<) tho cost 
of exportation must be more tlian if eoal were carried hy 
sail likewise free of Uutjr. Clearly J ipanese coal is to tbat 
degree placed at a disndfantage in foreign markelSi and 
exporters of coal from other countries to the Cbiuesd mar- 
ket must profit thereby and desire tiiat the Japanese ex- 
port duty should be as high as po.ssi!)lo. It is not uiirca- 
soiinblc that the nation should derive .some direct protit (if 
it thinks best) from its natural stores of coal ; but would 
it not perhaps be well to replace the export duty altoge- 
ther by a light tax on all coal mined, which would to be 
sure be burdening domestic industries, especially salt 
making, as well as coal mining to some extent, but would 
on the other hand encourage sailing ships and, as compared 
wilh the present, mining too ? Such a light tax could 
hardly fail lo be assenlod to clioerfully and to be on tho 
whole liarmlods to industries if only a portion of it were 
expendo l by the government in lessening the risks and in- 
creasing the profits of mining by sur7eys and by other 
means of equally wide public benefit. 

At Kawajiri we were told of the custom of reclaiming 
land along the sea shore. The whole bay between the 
mnin land of Higo and Amaknsa is very shallow, except 
certain narrow chnnnels, and has long been obsoi ved to 
be growing shallower, partly no doubt through the silt 
brought down by the rivers that empty into it, and partly 
perhaps by a gradual rising of the laud. The sea along 
shore is so shallow that in many parts Tesselfl of any size 
can come no nearer than a league and a half from land ; 
and as the tide rises twelre fwt, the ebbing lays bare 
wide flats. It has long been customary to make dikes 
to enclose such flats in part, not to low-water mark, nor so 
asi lo require pumping ; and tho laud ho regained i» culled 
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sliinchi. In tbrco years it is pofisihlo to ciiUivato rice 
upon if, and it is very liifjhly estoomod for rice land ; 1>nt 
before that, it is not fit on account of the salt, thouc^h bar- 
ley is cultivated even then with saoeess. The land has 
in that w&j grown seaward ia many places half a league 
since the making of the maps on wWoh all the maps down 
to the latest have been based. Even Kawajiri according 
to tradition and to the meaning of its name was formerly 
at the mouth of a river tlioup^h now two leagues inland. 
On (he coast of Tango somewliat slniihar land is made on 
a small scale ; but there it is by filling up with earth dug 
elsewhere. 

At one point in snch made land in Higo^ Kagamishinchi, 
while sinking a drive-well (probably therefore ten or fif- 
teen fathoms deep or less) the workmen found that gas 
issued which burned when khidled. The well was stop- 
ped up, and a report of the facts was made soon afterward 
to tl)0 Prefeoture at Knmamoto, in the spring; of 1878. 
The gas is no doubt just su(;Ii as is often fcMind in similar 
delta deposits, or in sinullcr quantity at the bottom of 
marshes, the result of tho slow decomposition of orp^anio 
matter among the alluvial beds $ and does uot probably in- 
dicate the presence of any important body of oil. 

The old Japanese drive-well method is to force down 
an iron bar of 0.2 ft. in diameter until a water vein is 
reached, then to withdraw the bar and to put a bamboo 
tube in its place. In order to force down the bar ladders 
aie spliced together and raised vertically to a groat 
hoigiit, aud held iu place by guide ropes ; and then by a 
puUy a number of men pull the iron rod up and let it fall 
repeatedly until the object is gained. Sometimes in clayey 
ground the bar cannot be removed ; and if a stone be 
stmck, the sinking has to be abandoned. The method is 
especially pitictised In the plain of Etchiu, near Toy ama, 
where we saw in passing many bamboo tubes rising two 
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or three feet from the ground and dolivorinp; a constant 
Btream of water from such wells. At ono place we saw 
men splicing iaddera which had already risen 30 or 40 feet 
high for the purpose of making a dri7e*weU. A well of 
that kind in Etohin is said to cost only ten or even only 
five dollars. Tlie method is said to be practised also in 
the lowei- portions of Ycdo. It tim water docs not rise 
above the surface the upper part of the well is made large 
like a common well* and does not differ iu outward ap- 
pearance. 

Southward from Kumamoto and Kaw^jiri there are wide 
alluvial plains which are famons as yielding the second best 

quality of rice of ail Japan, that of Kadzusa being the first. 
< >ver that plain and at times near the foot of the low hills at 
its iidand edge 1 travelled southward ten leagues to the 
large town of Yatsushiro by the main road although there 
is now a by-path over the made lauds that is said to be a 
league and a half shorter. Soon after starting we had 
views of Koosadake to the southeast apparently by its 
rather fresli conical shape a volcano. Near the five league 
post from Kim;uui(it() we saw an GX|u>suro of pretty hard 
light hrown rather fine grit passing helow into rcddisii 
shale, apparently Kamoikotaii rocks, with a dip of 6(P 
south 40° east. A short distance beyond however the dark 
brown and gray tnfaceons earth and snnken roads recurred; 
and at Ogawa, 2^ leagues further, there was dark gray 
pumice, ns at Kumamoto. Half a league be^'ond that, in 
Oono villa;^*' at a s[)ot called Hitooyunni, along the foot of 
the Iiilis at the edge of the plaiu and a league or more 
from the seashore, theio were a couple of ancient kitchen 
midden shell heaps, dug into and exposed to a height of 
from six to nine feet, and reaching to a height of some 
thirty feet from the lowest part of the exposure at the 
roadside. The deposit was mostly made up of two shells, 
l> small ouster and an area, but there Ayoro a fow brokeq. 
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bits of old pottery, partly plain and partly ornameutod 
witli rode markings, nnd having small handles and tlia 
ourvatnre of a lar^^o pof . Several were found loose^at the 

hoftom of ihe (lipr^nii*;; Iml llio pieces found in place were 
at 0.6 ft. and t wo feet, and ahout .six fuet from tlie sm lace 
of the ground. Tlic men and women living near .said that 
many human skulls and other huncs and stone arrow heads 
had been found there, but hail been thrown out upon the 
fielils along with the shells ; and we could find only one 
bone, a part of a human thigh bone, and a splinter of an- 
other bone. There were mauy quartzito stones but none 
that had been worked. Near the poiut whore the bones 
were said to have been mofil numerous there was a half 
])nried, carved Idock of the soft, dark gray pumice, pro- 
bably a tomb stone, or vault cover, about seven feet lon«j 
with a rough upper surface fashioue l into a ring or eye at 
one point as if for liftiug it up, and below cut into a con* 
cave cylindrical shape ornamented with six oblong sqnare 
shallow panels in two rows. I have shown what I brought 
away to Prof. S. Morse, so well know for his kitchen 
midden researches, nnd he hns since visited the place 
himself and examined it more thoron<:hly with a belter 
I'esnlt. It seems hiq-hly probable that, all hough there are 
no other such heaps known in (his immediate neighhor- 
liood, many may he found along the shores of ihe Shima- 
bara Gulf so well suited by its shallowness for the growth 
of edible shell fish, which were consequently no doubt at 
one time a very large part of the food of the neighboring 
inhabitants. 

About a league and a half short of Yatsnshiro we 

passed a liroo kiln, besides meeting before and after that 

with large blocks of bluish gray limestone and white 
marble. Just otl the coast near Yatsnshiro the island 
Shiroshima is said to be chiclly made up of snow-whito 
marble, large blocks of whiclt wo saw near Yatsushiro, 
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and found to be of beautiful quality fii; for the fiuest statu- 
ary. At Yntsushiro we crossed the wide Kama Biver $ 
and keeping on soutlierly through the allavtal plain oame 
at the edge of it within a league to the small village of 

Koodn and tlio potteries there. 

The Kouda potteries claim to have been lii st established 
between 1592 aiitl 1596 (liunroku period). Tlicre are 
three Uousos or families with one, two and live, potters u- 
piece, eight iii all ; but there is ouly one kilu, cliiubiug 
up the hillside, and ooutaiiiing eight ovens, and all toge- 
ther about ten fathoms long by au average width of about 
six feet, widening from about four feet at the lower end 
to about eight feet at the upper. Only two kilnfuls a 
year are baked. The pottery is partly plain, iincracklcd 
while ami [;artly crackled gray, and the gray is .somclimes 
oriiaineiitcd with white and with brownisli black. The 
white pieces arc slightly greeuiiih iu parts, owiug it is said 
to the ashes of the yusuuoki wood used in its glazing. 
The gray is made from clay brought from a point in Hina- 
gu about three quarters of a mile inland from the main 
village ; and the white is nmde from white stone brought 
from Shirnto about half a league fro'.n the gray clay and 
from Ilinagii villa<j;e, which we passed lhrou<rh a league 
Inn her on. For glazing the giny pieces oak (kaslii) 
ashes are used, and come from Hinagu, BuLwa (northerly 
from Kooda) and Matsukumari. Tho pieces are baked 
twice and the painting is done 'before the first baking 
(suyaki). For the first baking a fire of 18 or 19 faggots 
of perhaps four catties each of pine (mntsu) twigs and 
leaves is bnrut for about three hours successively in each 
oven from the bottom to the top, 24 Jioui's in all ; and the 
pieces are after that left in the closed ovens about a day 
befoit! removal. The glazing is then \ml ou, and the main 
bc'jking (l.oiiyaki) takes place. Twenty-live faggots of 
about ten catties of pine wood (2.5 it. iu circumference 
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and about 1.8 ft. long,) are burnt for three hours in each 
oven successively from bottom to top, 24 boars in all. 

Then the oveus loinaiii closcil for about five d.iys before 
the liniaheJ [)it'ce.< lue removed. The cnicklc of the gb'iz- 
iu<r oil the gray takes phice before the oveus are opeued. 
A faggot of leaves and twigs costs about one cent, aud one 
of wood two cents. 

From Kooda westerly along the edge of the plain at the 
foot of low hills on our lefb to Hiuagu on the sea shore we 
saw but two or three rock exposures and they were of dark 
gray bard Kamoikotan shales. At Hlnagu we saw the hot 
springs, of which there wore eight in number within a 
couple of hiiiulreil yards east and west, among the houses 
of the village street, and a ninth on the sea beaeh (Hama) 
a coupl^ of hundred yards further ou. The uames, tem* 
peratures aud roughly estimated yield each second (where 
Tisible) of the springs were as follows 

Centigrade Gallons 

Hama 47'' H 

Aburnya 47° 3 

Iseya 47° little? 

NakamachUhinyu ......45° little ? 

Motoshioya .• 45° little i 

Tsukiji, west 44° 1 

ff east. •*•••••.•* •*4d ••.•.•••..•.•-••«•.••. a**!^ 

Houyn 43^ little? 

Kamenoyowai orl ..q i ^i v 

The water is all of about the same (juality, slightly sul- 
phury, but so very little so that silver 1)lackens in it only 
in four or livo days. At tlie Honyu some gas bubbles up 
now and then. The water issues from the alluvium. 

Going westward along the sea shore from Hinagu we 
within a few hundred yards (near the 16 league post from 
Eumamolo) passed exposures of egg and nut, hard Kamoi- 
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kolan pebble rock with white, gray and black quarfczite 
and «^reeiiifth gi Jiy lelsitic pel>bles. Three hundred yards 
further on there were hard, dark reddish browu Kamoiko- 
tan shalesj dipping 4o^ south 10° east ; and then the peb- 
ble rocks again and brown shales and flags once more, and 
in another 300 yards at EUitoyama, there was white kao- 
lin partly ferruginous in streaks looking mnoh like that of 
Kudani in Kaga. Close by there was a kiln of about six 
ovens for terra cotta pottery, rather smaller than the 
Kooda kiiu ; but its kaolin was said to be dug further up the 
hiJl (o our left. Then quickly the Kamoikotan dark 
brown sliales and pebble rock recurred with a hard 
greenish gray grit; and so past Shiratohalf a league from 
Hatoyama, where there are two more kilns for still 
rougber pottery of which the clay comes from the same 
place. Near tlie 16 league post there were outcrops of 
very quartzose mica schist. Then going still south-west- 
ward among and across low hills, we passed a few out- 
crops of level bedded light brown (apparently Kamoikotau) 
sandrock, and dark brown hard shales; and a little short of 
the 17 league post met with exposures of light brown 
crumbling granite, soon followed however by dark brown 
and black sliales. Half a league further on there were 
exposures of dark green and light greenish gray serpen- 
tine with talc schist weathered brown, near a pass some 
500 feet high, and all down its further slope to the yillage 
of Tanonra at the 18 league post. Thence westerly, at 
first along the sea shore and afterwards among hills lind 
over them to a iieigiit of about 850 feet with exposures 
of dark l)ro\vn Kamoikotau shales and then brown flaggy 
sandrock or grit, we reached the town of Sashiki near the 
20 league post. A league and a half up stream from 
Sashiki there is day slate of which we saw a spedmen 
at Kumamoto ; hut It does not split very thin. Then in a 
league south-westerly we crossed a hill about 300 feet 
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tiigli, with many t x^x sures of the light brown grit and of 
the brown shales, with a dip near tho Btimmit of 70^ sonth 

10^ o:is>, lo tlio villaficof Ymiom!.. There wo saw a hot- 
i-priiiji witli u lempuruluie of 40 C, or u Utile more, and 
a yield of perliap;; four gallons a hccoiuI at lowiidu ; 
more, it was said, at Uighllde. It la however iliree fur- 
longs to the iiear«Bt tide water and the spring has no Isste 
of salt. There was a slight gray sulpimry deposit, and 
silver was said lo blacken in the water in two or three 
days' time. The spring issues from the alluvinm. 

Rininir a^'aiti Bontherly from Ynnoura the first rock ex« 
posures, wiihiii Imlfa lea<^ue, were of soft brown tufa peb- 
ble ruck with egg size, rod and gray, appsuently anJesitic 
pcbbleb, eontaiiiiiig dccuuipobing glai3.<iy feldspar, augilc 
and magnetite in a decomposing gi'ay, soft matrix; and so 
on sontli-weslerly across a pass about 850 feet high and 
down to the village of Tsunagi with numerous like ex- 
posures. Then with one or two exposures of ihu light brown 
Kamoikoiau grit and hrown shales the tufa pebble rock 
quickly recurred; snd was exposed almost continuously 
soutli-we.stward across another hill about 260 feet high, 
giving riso at one point to J^omc magnetic iron sand in the 
road, and across other low hills, iuterrupled on one of 
tliein for a few hundred yards by exposures of gray 
Koinoikotau limestone or coarse marble, dark gray quart- 
zitic and calcareous Kamoikotan pebble rock, up to head 
size, and dark brown Kamoikotan shales ; and theu the 
road went down through a narrow gorge with vertical 
walls nearly a hundred feet high of light brown tufa sand 
coutniuing a few bean size bits of long fibred white ])iimice, 
to the village ol' Minoniata four lengucs from Yunouia. 
Thcnoe in llnee leagues and a half still south-weslerlv 
across low hills with inimeroiis exposures of the lufa 
pebble ruck, we reached Komcnotsu nciir the sea shore in 
the edge of Sntsumn, about 25 leiigues short of Kagoshima. 
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The road tben ran southerly for a league through a rather 
wiile alluvial flat, nnd then south-westerly over gently 
rising ground witliont rocks ; but near the 21 leiigue post 
from Kagoshima there were exposures of pebble rock con- 
taining pebldes of Kainoikotan li^^lit brown sand rock, 
black slate iiiul (j[uartzite, hut tlio tufa soon rccniTCil and 
was seen freqiicnlly us fur as Agnnc on the sea shore a 
little short of the 19 league post. Just beyond that post 
there is a salt flat where salt is made, from the water of 
small springs that issue there though it was said to be 
weaker than sea water. The water is first concentrated 
to five per cent, in the sun on the flat with sand in the 
usual way. When the concentration is sufficient it is known 
by testiiifr with a lotus nut wliich just floats then wilh 
il8 n})[ior [)()iiit al the surface of the Urine. Not every 
lotuH n»it is of exactly the light specific gravity for that, 
and satisfactory ones are selected with great pains, ahont 
forty in half a^bushel, and are valued very highly and pre- 
served with much care. The five per cent, brine is boiled 
down in shallow pans over furnaces of which there are 
abont a dozen in separate hiiis. The fnnmces are seven 
feet long by six wide and abont H feet high and maile of 
ciny ; and the pans are a little shoi ter and nar- 
rower and* about 0.4 foot deep, nnd are made of woven 
bamboo slips snioarcd with clay, and stitfi iictl by small 
bamboo rods across the bottom which hang by I bin bam- 
boo slips from lai'gcr bamboos laid across the top. Over the 
upper rods coarse straw mats are laid aiiid the brine is put 
on l)y [louring over the mats and letting it trickle through 
tiiem. Also the moist salt dipped out of the pans is put 
to dry in bamboo frays upon the np])er rods. The fiie is 
made with pine leaves and twigs, 24 faggots to one too 
(4 English gallons) of salt. The salt is sold for 24 cents 
a too ; and is all consumed in Satsuma. The fngj^ots 
then must lie ( heaper than at Kooda (one cent apiece) { 
and cost, if I have not misunderstood, 6^ conis for ten. 
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Thenoe the road went soatherly over low hills near the 
sea shore with many exposures of the brown, soft tufa 
pebble rock, to Nishikata on the coast near the 16 league 
post; then south-south-easterly inland over low hills of the 
same tufa, sometimes harder i and across the rather wide 
shallow Kawacht river and more level ground near 
Mukoodii, to some small old silver anil gold miues among 
the tnfa hills again, near the 10 leaf]fuc post at Sci igano 
(or Seigaoo; for the " r " is often dropped in the pronun- 
ciation of names in Kiushiu, as Aita for Arita, Kaidani lor 
Kaiidani). 

We merely saw by the roadside, in passing, the month of 
the drainage adit of the mines, which themselves are about 
a mile distant to the north-east $ but at the adit and at 

the amalgamation mills a few hundred yards beyond 
we 2ofc some information about the mines. There 
is but one vein, and it is about vertical and runs about 
east and west, varying in width from Ihroo-quarters of a 
foot to «!even feet ; when we passed, the best place was 
two feet wide and 1^ feet is a common width. The vein 
rock is white quarts which contains the ore (apparently 
stephanite) in several irregular clouded veins, partly fer- 
ruginous, about an eighth of an inch wide. According to 
Mr. Godfrey's *' Notes on the Geoloory of Japan** the 
country rock is propylitc. The metal obtained fVniu the 
ore is by weight abdut nine-tenths silver and ono-tonth 
gold. Or in value, when pure, about two-thirds silver 
and one-third gold. The mines were first begnn abont 
1663, were worked for abont loO years then abandoned 
for about 50 years and have now been worked since 1863. 
There are about 80 men employed, namely : 10 miners, 
30 carriers, 10 ttmberers, 12 ore washers, 12 mill men, 4 
wood choppers, 3 in the office. Each day 15 loads of 30 
kammc each or a little over 2S piculs of ore are produced, 
which was yielding at the moment about GO momme (op 
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1^ hundredths of one per cent.) of eilw and 6f momme 
of goUl ; but it was claimeil that the daily yiold had some- 
times risen to 300 momme or even to iioO moinme, and 
hntl never fallen below 40 momme. There arc two mills 
a few iuindred yards apart and said to bo just alike and 
of equal foree and product, sharing the ore equally, about 
14 picnia a days to each ; and I particularly examined 
only the upper one. There the ore is first roasted in a 
heap in the open air, from six in the morning until six in 
the evening, witli six piculs of wood. Tiieu the ore is 
powdered by two batteries of four iron shod wooden 
stamps weighing about 30 catties a piece, Avith 28 strokes 
a uiiuule, moved day and niglit by a water wheel. Then 
the ore is roasted with 6 shoo (2 English gallons) of salt 
in four shallonr open pans about 2^ feet square over a mud 
built furnace, with 14 piculs of wood, in small sticks, 
from about six in the morning until about three in 
the ftfteruoon. Then the daily 14 piculs of ore are 
eluu-ijed in two amalf^amatini' barrels that are like- 
wise moved by the water wheel, from 4 in the afternoon 
until the next noon. With the ore in the two barrels 
there are charged 12 or 13 catties of quicksilver, L1.4 
catties of wrought iron in bits about 0.25 foot long by 0.05 
foot in diameter, and 9.6 too (38.4 English gallons) of wa- 
ter. The qnicksiWer probably becomes 8 catties less in ten 
days, and is added a little each day according to the 
diminution. The charge of iron just mentioned is renewed 
iu about thirty days. In fifteen days the product is 500 
momme of silver and gold, of which 50 momme are gold. 
The wood is cut from land belougiug to the mine owner, 
and so is not paid for. The mind's' wages are 12 or 13 
cents a day, and up to 15 cents. The value of the gold 
in the form obtained is said to be $1.50 a momme, and of 
the silver 16 cents a momme; so that the whole daily 
product of tiiu mines aud of both mills is about tweiity 
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doIUra. The wood burnt for roasting (40 picnls) 
would cost lit the Kooda pottery about eiglit dollars ; 
ami \v(tuKl tlierofortj be worth at Sei'i<]fano probiiMy 
Rt least six dolhud. The daily consumption of ipiick- 
eilvei' is six-tenths of a catty, or eight-tenths of a 
pound, worth thero perhaps 60 con(8 ; of iron 7^ 
oatiiesy worth say 15 cents ; of salt one too, worth 
at least 25 cents, making the cost of all the mate* 
rials then probably at least soTen dollars. Without 
counting the wear and tear of machinery there would be 
then not more thuu thirteen dolhirs left for the waives fin- 
cliiding mine lights, food and lodginf,^) of the eighty men 
employed; or about 16 cents a piece, not a very high 
average. It is clear, then, not oulj that the mine (though 
a rather widely known one) is a very small affair in its 
resonroes and its total product, but that it barely pays its 
petty expenses, even if there be not iu i*eality a little loss. 
Possibly the value of the wood is left out of account in 
order that the men may be kept at work. So poor a single 
vein of such poor ore would hardly justify the outhiy of 
much capital to lessen some of the present expenses, such 
as that of carriage. Hut of course good waggon roads 
built for the public benefit would likewise be advaintageous 
to the mines. 

We kept on down a narrow valley to Ichiku (often 
called Minato) on the seashore, at the 8 league post, 
past many exposures of the brown soft tufa pebble rock, 

and sometimes of sandy and pat lly pumiceous level bedded 
tufa like th;it near INIinomala. Thence the road wcMit 
iulftud south-eastward over low hills across the Sutauma 
peninsula to Kagoshima, with the same tufaceous sandy . 
or pebbly, often pumiceous beds everywhere, and with 
the road frequently deeply sunken. The land is unsuitcd 
for rice, and was cultivated a great part of the way with 
sweet potatoes. 
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A league and a hill f from Icbiku I turned aside three 
quarters of a mile uortU-easterlj from the road to seo ike 
Yttda hot^Bprings. There are three within about fifteen 
feet in one bath liouse and one (the Tamada Sboodaiju) 
in another bath honse a hundred ynrds off. This one has 
a (enipenituie of iS^ C, is sulphury in smell uuJ (jiiickly 
blackens silver, and apparently lias a very small lluw, 
tliongli the quantity is not visible. The other three have 
the following temperatures and roughly estimated quan- 
tities : 

Godsu .43'' C. 30 gals, a minute. 

Gozen 41° C Very liltle, yield not visible. 

Jito 40^ C 5 gals, a nuniilc. 

The water of all three is likewise sulphury in smell, 
and leaves a white sulphury deposit. The soft browu 
tufa is exposed clobe by ; but the water seems to issue 
immediately from alluvium. 

At Tsuboya on the main road 6^ leagues short of 
Kagoahima I saw some potteries. They date from the 
Keichoo period, (lo96 to 1615), iu\d were occupied then 
by Co)-caus whose doFicendants have held them ever siuce, 

• 

and have kept up tlie Coreau customs and language (for 
interpreting purposes) until within about ten yeai*8, 
though now the customs are dropped and there is no sepa- 
ration from the Japanese. There are 12 houses or fami- 
lies in the pottery business and 12 kilns (nobori, or hill- 
eliuibing) of seven lo twelve ovens each ; but nine of the 
kilns are used merelv for red and black, coarse earthen- 
ware (hat is made of clay dug from small holes at several 
points less than a league distant. One of the nine kilns 
has 12 ovens but eight have about ten apiece. A 12 
oven kiln is seven feet across at the lower end and about 
nine at the upper ; and each oven six feet wide length- 
wise ul" the kihi. Three kiins of the whole twelve are 
oloue used fur fine work, the famous iSatsuma crackle. 
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which has heen made here from the hegiuning of tiie 
polieriea* The clay for the crackle ware comes from 
Ibusukiy 18 leagues to the sonthward, and fi'om Kirishima 
mouataiti on the edge of lliuga and Oosiiini, twenty 
leagues or more to the norlli-east ; and the glaze comes 
iVoni Kascda, ten leagne.s to the south. In a year about 
100 piculs of clay are used. Of the three kihis, cue that 
I saw had 12 ovens, similar to those of Arita, six foet 
crosswise of the kilu at the lower end and 7^ feet at the 
upper end, seven feet at the middle ; and five feet each 
lengthwise of the kilu. There is one baking without 
glazing (suyaki), and then the main baking for the gias- 
ing, both in the same kihi ; and if tiiere bo any paiuting 
(nishiki or saiishiki) slill a third baking in a small fur- 
nace. The suyaki lasts as long as the hunyaki and 
requires the same amount of fuel la the lower oven, but 
only a third as much in the others. For the honyaki 50 
loads of about 160 catties or in all about 80 piculs of wood 
(matsn) is needed in a 12 oven kilo. Of that amount 38 
pienls are charged in the lowermost oven (iu which there 
is no pottery), and burns there during 48 hours. In each 
of the other ovens on the average about 320 catties of 
wood arc charged during about two hours, one oven after 
the other from the lower end to the upper. The ovens 
are all closed during the 48 hours except where the lire 
is kindled, and for one day afterwards. Then they are 
opened) still hot, and the cold air entering makes the 
glase crackle. After 24 hours more the porcelain^ stUi 
warm to the bare hand, is taken out, and the crackling 
still continues a little. The baking, then, takes four days 
iu all. The sai.shiki or ni^ihiki baking lasts from six to 
24 hours according to the size of the furnace. There 
are hve such furnaces iu the village, of which three belong 
to oue house and one each to two other houses. The 
largest is five feet in diameter and the small ones are two 
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feet in diameter. The five foot one is oylindrioal and 4^ 

feet hhfi^h, and has at the botton iu front a projecting 
covered fii o place iibout four feet long by \^ feet wide and 
high, rising only half a foot above the eartheru floor of the 
building in which it stamlit. The cylindrical part is 
nearly filled with an earthenware receptacle of the same 
shape outside of which the flames circulate and inside of 
which the painted porcelain is placed and protected by a 
large cover over all. The smaller furnaces are built in 
much the same way. The largest furnace needs 10 
piculs of wood at a baking and the smallest 120 catties. 
In a year there are six siiyaki and six lionyaki bakings ; 
but now-a-days there is no saishiki or nishiki bakiuf; at 
ail. The fino ware is all sent to Kagoshima or Yedo to 
be painted. The number of men at work for all three 
kilns is about 30, besides about 15 carriers (and about five 
painters not now employed). For the rough pottery of 
the nine kilns tbere are about 200 workmen. There is 
also a kiln for bine porcelain ; bnt it has been abandoned. 
It is evident that the profit of the potteries might he 
materially increased if the now heavy cost of carriage of 
clay and fuel were lessened seven-eighths, as it would be 
if there were good waggon roads instead of the present 
bridle paths. 

A-t Tauoura in the northern edge of Kagoshima on 
the sea shore there is also a pottery for fine work that 

was originally set up more than 200 years ago (after the 
Keichoo period) under the iustruelion uf twenty Coreaus 
from Tsuboya. At that time however the pottery was at 
Tateuo, and it was removed to Tanoura only about 1869. 
The clay comes from three places in Ibusuki, about 11 
leagues southerlyy namely : Bara, Neba, and Matsuga- 
kubo* Also from Odori» near Kirishima mountain, 16 
leagues distant, where there are some hot springs. Much 
day also comes by sea from Amakusa $ but the name of 
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the villafro where it is dag is not ktiowu. Some comes 
too from Kominato in Kaseda. (J laze clay comes fiom 
Nomngatuke in Ka86day20 leagues distant; and is mixed 
vfiih the ashes of nam wood (Querens crispula ?) from 
Kurino, 13 leagues to the noi^b, near Kirishima mouutain. 
There is but one hilUclimbing kiln (uobori), with eleven 
ovens, each about nine feet crosswise of the kiln, six feet 
lengthwise and five feet high. The process is much the 
game as at Tj5uboya. For the main baking (honyaki) 15 
hundles of largo wood, each bundle 8.5 feet in circum- 
ference liy ahout 2.15 feet hnig (or .-ay 12^ cubic feet), 
arc charged in the lowermost oven in the course of 
24 honrs. Then in each of the otiicr (en sneccsj?ively 
from the lower end to the top during about an hour there 
are charged eight faggots of small split wood (about 0.15 
foot in diameter), weighing perhaps 20 catties apiece, 
and measuring 3.4 feet in circumference, loosely packed, 
somewhat less than 2 cnbic feet. The firewood is first 
dried in a large kiln some ten feet sijuare and eight high, 
Tlie tiring is c()n)|)le(od in aboul .'M hours. Then the kiln 
in all closed during the following night and one more 
nigiit, that is a day and a half. For the previous un- 
glazed baking (suyaki) four of the large bundles of wood 
aro charged in the lower oven in about three houra and 
five of the smaller ones in each of the upper ovens in half 
an hour, successively, beginning at six in the morning and 
ending about fom-. Tin/ crackling begins after I he lii ing 
of the main baking lias ended but before the opening of 
the lurnacc, and continues after the opening, but not after 
the taking out, which is begun immediatciy upon the 
opening. Neither here nor at Tsuhoya is the crackle 
rabbed with charcoal as it is near Arita. Abont a third 
of all the baking is either ci'acked or underdone or over 
done and is consequently (jnite lost or sold cheaply. Be< 
foro painting (for the nishiki), the glazed ware is smeared 
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with rice paste which gives a BufRciently rough surface 
to lake the colors I)Ut disappears in tl»c baking. There 
are six rnrnuccs for tiio nishiki similar to tlioso of Tsnboya 
aud of various sizes from live feet iu diameter dowu to 1.2 
ft. The largest however is uot iu usei aud oue of two 
feet ill diameter inside seemed to be the oue principally 
used. It is six feet high from the bottom of the two foot 
high fire place ; aud has walls 0.8 ft. thick. There is a 
large iiiiglazed earthen pot inside to hold the articles. 
Abcut iive of tlic smaller faggots ;iro used fur one firing, 
which begins at seven in the morning aud lasts until about 
iive in the eveuiug. A small bit of painted poreulaiu 
put near an opening iu the pot to test the baking from time 
to time. From five until the next morning the furnace 
is left closed and then having sufficiently oooled is opened 
and emplied. The gilding is of course burnished after 
the baking. Only little nishiki is made here, chiefly very 
small pieces, and apparently there is but one painter. The 
crackled ware is mostly sent to Yedo to be painted at Asa- 
ku»a. At Tanoura there are five or six bakings of glazed 
ware in a year, sometimes ten, and only seven or eight 
men are employed. The whole quautity of clay used is 
not known. The clay from Odori cost in 1878 for dig- 
ging (on land that belongs to the pottery) and carrying to 
the kiln 14 cents a too (half a bushel) ; but the cost varies 
from year to year according to the difficulty of digging. 
Clay from the other places is rather dearer. The horse 
](»ad is two liagB of two too each. The Tsuboya potteries 
get clay from the same places but have their own holes. 
The lai ge bundle of wood costs at Tanoura 40^ cents. 

At Kagoshima we were shown specimens of rocks from 
Satsuma, Oosumi and Hiuga; from Satsuma, there were black 
slate and graphite from Koshikijima ; limestone, marble, cal- 
cspar, quartz, quartzite and graphite from Kaseda ; mnrble 
and dolomite from Midzuhiki; kaolin from Jmaidznmi: from 
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Oosnmi, there were granite firom the sonth-eiiet shore of 

Sakurajima (the picturesque, liiph, conical, chiefly volcanic 
island just oppuaite and overhanging Kafjnshima) ; tonr- 
lualine and quartz with minute traoea ot copper pyrites 
from Taramidzu ; black slate from Taahiro: from Hiuga, 
there were calespar, marble, limestone, fliut, serpeDtiue, 
talc, copper pyritesi siibnite, from Usukigoori ; limestone 
with fossil shells from Morokatagoori : all doubtless from 
Kamoikotan rocks. There were also coal specimeus, 
black and shining, from Hiuf^a ; one from Minamigata, 
from a hcd said to be 0.08 l"t. thick ; and one from Kaga- 
midzu, from a bed said to be O.lo thick ; both of course 
wholly unworkable, though apparently the boat coal beds 
iu all the three provinces. Thoro arc al^o several speci- 
mens of pumice tufa and other volcanic rocks from various 
places, especially iu Satsuma and Oosumi. We were told 
also of a shell heap, perhaps kitchen middens, about a 
quarter of a mile from the seashore and separated from it 
by a gentle slope at Wage, in Kunakibara village, Tarumid- 
zugoo, Oosumi. The shells (small oysters and others) arc 
water-woru and form a deposit about a foot deep and are 
much used for making lime ; but onr informant knew of 
no bones nor pottery as found there. The fact that the 
shells are water-worn would go to show that the heap was 
formerly within reach of the sea waves. Mr. Aoi Shiu, 
who has been writing and elaborately illustrating a history 
of the tobacco plant and its cultivation and manufacture 
in Satsuma, has inserted in his book the dales of the 
volcauio eruptions there for the past 1300 years so far as 
known. He said that iu the space between Sakurajima 
and Kirishimayama there were every 10, lo or 20 years 
eruptions of water called the mountain tide (yamashio) by 
the farmera, and that it spoiled the farming land there* 
abouts. He had been very much struck by the degree to 
which the volcauos nud ponds (supposed to be of volcanic * 
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origin) of southern Kiusliiu were ranged iu nearly nortli 
aiui Routli lines. 

From Kagoshima I went to see the Taniyama tin 
mines, five leagues to the sonth'Wostward, the only 
tin mines now worked in all Japan. The first three 
leagues of ihe road were uear the sea shore and main- 
ly in flat alluvial ground witli some low hills uear on the 
right and exposures of the ^rny pumiceous tnfa ; towards 
Tnnivninii rciUlisli <rriiv. Th'/ii, hcyoiul the mtiiu town 
of Taiiiyainn the road for two league? westerly climbed 
some twelve hundred feet and run over higli, rolling ground 
to the mines in themidstof the mountain summits ; at first 
with more exposures of the tufa ; but afterwards with many 
of brown (apparently Kamoikolan) shales and some of a 
(doubtless likewise Eamoikotan) gritty arkose containing 
grains of quartz, feldspar and kaolin, sometimes white, 
sometimes a little ferruginous, and rarely with traces of sil- 
very mica. The tiifM however oeeui red here and there close 
uj) to the mines; though the country rock oftlie mines was 
the will to arkose of varying hardness. The dip at the 
month of the second principal mine, Motoyama, was 40° 
N. 20*^ W. The number of veins is said to be twelve or 
thirteen, all running east and west and nil within a space 
of less than half a mile (5 or 6 choo) in diameter. In the 
Motoyama mine the vein is said to be about vertical; and 
the ore is said to be 0.15 ft. wide and sometimes even one 
foot, hut (hat is unusual; and sometimes only O.Oo ft. The 
average was thought to he about 0,1 ft. In the Higashi- 
dani mine the ore is said to be 0.6 ft. wide at the best 
place. Tlie tin ore is of course cassiterite, quite visible in 
tlic richer specimens sprinkled irregularly tlirougli quartz 
gangue and associated wiih a little py rite and traces of 
copper pyrites. Neither copper, silver, gold nor other 
metiil except tin hns ever been worked at Taniyama. 

The tin mines have been worked for 230 or 240 years 



uyui^cd by Google 



170— 



without iiiten nption. Tlicre lue now nine mine8 workecl, 
besides 40 or .10 oKl jihiindouocl ones. The lonsfost one of 
tlic nil! ■ i-^ 3oO i'litltoma long. The Hi^ashidani raino is 
said to l)c (>() iutlioms deep mid 30 fat horns long honzou<- 
tally. The Moioyama uiiiie in lUe only one that has 
piimpB, and it has seven wooden ones, each raising the 
water ten feet, or 70 feet in all, worked by thirty men 
in the 24 honrs. At its month it is about tliree feet 
wide and four feet high, and is said to be very narrow 
inside, th()iig!i in phices up to five or oven ten foot wido. 
It is tlio second mine for tiie nnnihcr of men, find (aside 
fioni tiiepumpa) there are about 20 workmon^of whom two- 
thirds mine and one-third carry tlie ore out. on their back. 

The ore is all roasted in seven kilns built roughly of 
stone and of various sizes and shapes, round or square. 
Sometimes it is roasted twice or even (rarely) three times. 
The first roasting lasts 24 honrs; the second, nearly as 
longf. Commonly from three to five piculs are roasted in 
one kihi; luit ton piculs at most. For four piculs of ore 
perhaps a picul and a half of (piiio anil other) wood is 
needed. The roasted ore is pounded to powder l»y foot 
trip hammers, and is then all ground fine by rude stone 
hand mills. The mill isa rough stone some two feet in diame- 
ter that is set on the ground and has a shallow cup-shaped 
top in which is turned a similar stone of nearly the same 
diameter with two handles. After the grinding the orn is 
washed, and thereby reduced in weight to about one- 
twelfth, it is .said. The ore is then smelted in one of 
three hearths of which two are of one size and the oilier 
rather smaller; all of them below hoods made of bamboos 
and mnd that are 4^ feet wide, about four feet deep and 
6^ £t, above the ground tapering upwards into a chimney, 
(if which the back wall reaches to the ground. The 
hoarihs are made of clay and charcoal powder. The two 
larger hearths are close to the front of the wall and of a 
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nearly semi-circular horizontal section at the lop, 1.5 ft. 
across from right to left and 0.7 ft. from front to back, 
ami 0.75 deep, with a narrow rounded bottom. The back 
wall of the hearth however is nenrly voriical and slopes 
even backward, while the front wall hns consequently a 
gentler slope in the same direction. There me two coin- 
iimn box hnud bellows behind the chinincv wall, 
worked by one man puch ; niul two twocrs 0.4.3 It. 
apart niid 0.09 ft. in diameter, and 0.05 ft. below the 
'Upper back edge of the hearth and aimed at points 0.25 i>. 
below the front edge. The smaller hearth is of similar 
Hhape 1.1 ft. across from right to left and 0.6 f^. from front 
to back, and 0.7 ft. deep; and i?? nearly two feet IVoni I ho 
l-ack chimney wall, which has also sitlc wnllti of about two 
ft'ct ill width. There is but one )»ox bell(»w.s and oue 
tweer, about 0.1 ft. in diameter. The ore is smelted, they 
say, about 20 days in the mouth (not at all on the day of 
my visit) i and commonly only with one hearth, one of the 
larger ones with two bellows; and a day's product is 50 
catties, 30 catties or even only lU catlics of tin. In a day 
there are two operations, beginning at about seven o'clock 
in the morning and ending about three in the afternoon 
with about an hour between the two. From 100 to 125 
catties of washed ore are charged each time (about 250 
catties ti day); and abont eight bags of 25 lbs. (3 kamme) 
each of charcoal are u.scd for the two o})eralions. First 
a part of the charcoal is charged, and on it rice slrnw 
is loosely spread, and on that the ore powder, on 
which again straw is laid with charcoal at tlie top. The 
tweer blows into the lower bed of charcoal. From time 
to time black slag is removed; and it is afterwards pounded, 
washed and smelted ngnin. The clay of the wall above 
the hearth is now and then pouiuled up, wiir^lud and 
smelted. The hearth is mended iu the afteruoon, only 
ouce for the whole day's work. 
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III the year cmliii-,' oO Septcmher, 1878, 341,029 
caUies oforo were mined and lO^GoG.^ catlies (17.90 tons), 
or three per cent., of tin was produoetl. The proilnct of 
tiie differeut moiitks varied from 291 caities to 1,659, 
and the monthly amount of ore, though more uniform, 
varied from 15,610 catties to 54,100, but not according to 
the season, pcrlmps rather chiefly according to the holidays 
in Februiiry niid November or nt other times. If the 
numbei' of ilajs of blowing jiveiages 20 in each luontii^ 
the daily product would be about 44 cattle!^; and if llic 
daily charge of ore is 260 catties, the yield of the wtiahed 
ore is 18 per cent., nnd the conceul ration by washing 
is six times instead of twelve. The information obtained 
was not quite accurate nor full. 

Ninety meu mine, roast and wash the ore ; and seven 
men more smelt it; and there are besides five overseers 
and two in the office; making 104 men employed in all. 
Charcoal costs eight ccijts a bag (2o ll>s.); and wood U 
worth about ten cent;i n picul, but id cut ou laud that 
belongs to the mines 

.If the value of the tin be reckoned in round numbers at 
twenty dollars a picul, the whole yearly product is worth 
about $2,130, Subtracting from that the value of the 
wood used for roasting, say $127, and of the charcoal for 
smelling say $158, both together $280, there would be left 
$1,850, from which the cost of the str/iw ajid other cheaper 
niaterials as well as mine lights, the repair.s of tools, the 
deterioration of buildings and other property should still 
be subtracted; so that there is at any rate less than $17 a 
year on the avemge left for each man employed. It seems 
then hardly possible that the mines are not worked at a 
loss. Some saving might no doubt be. effected if the 
stamping and grinding were done by water power in- 
stead of wholly by human ial>or ; and if the cost of carriage 
could be reduced by carrying iu waggons instead of on 
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tlie backs of men ; thoii;^;!' the biniill product would not 
siloue justify any ^rcat outlay ol' capital for tlic improve- 
ment of roads. A careful geological aud topographical 
survey of the small area withiu which the ore veius occur 
would not be ¥617 costly but would lessen the uuoeriaiu- 
ties and risks of miuiiig aud would probably show deci- 
sively, if it be not already dear from actual trial, whether 
the yeius could be worked with profit or ought to be aban- 
doned without further loss. 

Stinting from Kngonhiuia again \\c travelled north- 
easterly five leagues and a half to Kajiki in Oosumi, • 
round the shore of the bay with the Sakur^ima volcano 
always on our right. We were told that four small islands 
on its north-east side arose first in 1779 (the eighth year 
of Auei), and that two or three others near the mainland 
to the north arose in like manner 1300 years ago. Oar 
road at first for nearly four leagues, as far as Shigetomi 
lay close by the sea shore at the foot of high cliffy hills 
on our left with numerous rock exposures; beginning near 
the Tanoura pottery with reddish gray, very light, poroua 
andesitic tufa conlaiuing glassy tricliuic feldspar (probably 
oligoclase), augite aud magnetite in a reddish gray sandy 
matrix; but after that, much brownish gray and gi'ay 
andesite containing a great deal of glassy triclinic feldspar 
(probably oligoclase), very little visible dark green 
pyroxene, in half melted grains and extremely minute 
grains of magnetite, in a dark brownish gray or dark gray 
matrix which was sometimes slightly glassy. At ouc 
point the rock was a perlite in gray grains, but contained 
even tlu n a Utile of the glassy tiidiuic feldspar, the 
scanty dark green half melted pyi-oxene grains and very 
little magnetite. Then near Shigetomi the tufa recurred 
• with pumice here aud there aud with egg size pebbles. 
The rest of the way to Kajiki, still on the seashore, ky 
through an alluvial plain at the mouth of some small 
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1875 had been abaiuloneil, some 50 years, some 20 years 
Riul otiiers leu. There nre about 100 old mines ; but only 
half-a-dozen are now worked ; of which three are at Ya- 
magano : the Uranotaui and the Takatsuka, ou the Tnka- 
tsnka Teiii, and the Kuduriya Ogi, croMwiso of the veins 
(the Shinsaku, Takatouka and others) ; and the Gomotsu 
h a little worked ; aud three are at Nugauo, a short leagne 
to tlie west, iu tlie edge of Satsuina, across a ilividing 
ridge about 1,300 feet above the sea, namely; the Yamaiio, 
upper and lower, on the Sudzuri vein and the Gomamo on 
the Sarashiu vein. The mines at the time of our vinit 
were worked nuder able foreign guidanoe, that of Mr. 
Panl Ocier, a Frenehman, who had however been there 
but a short time and of whose presence we had not hvard 
until our at rival uii tlie spot. With such narrow, pooi", 
veins in such hard rock no portions of the mines had yet 
been found worth working ; but it was expected that 
shortly the Takatsuka vein would be reached, which ac- 
eording to tradition was very wide (some 25 feet) and 
rieh. The mines are provided with praotioal, liglit, iron 
tramways with a gauge of 45 centimetres, made with strap 
iron set on edge and weighin<^ 3^ kilograms to the 
metro. 'iMie svatjijons are oldongr boxes that liold liaK-a-f on 
of ore; and Inive wlieels about half a foot in diameter. At 
the time of our visit the old refuse ore henps of the fuj*nier 
miners furnished almost the only material and were get- 
ting worked over. It is in large heaps in different hol- 
lows in the mountain aud has a dull, dirty surface ; it is 
first washed quickly in a hand sieve, and then slightly 
picked over by hand, so far ns the external appearance 
renders possible, and then wet stamped. At Yania^Hiio 
there arc ten stamps of 23Q kilograms each, with a stoiun- 
engine of 12 or 14 horsepower, burning stone coal; aud at 
Nagano there are 15 stamps of the same weight, run by a 
tnrbiue of 25 horsepower wiih a head of about 38 feet, 
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inakiii£» 2o stroke* a minulc ; nil set up withiii (ho last two 
ycarH. At both placos I lie slanijis run only in tho day 
time, 12 hours, and (ho water is stored up at night ; hut 
vriih pleuty of water, 34 or 35 tons coaUl be stiimpeU tu 24 
liours. At present bowever tbey stamp all togetker otily 
about 12 tons (2,000 picuU) a day. There is some quick- 
siWer in the boxes below the stamps, and the powdered 
ore passes with the water from the stamps over amalfj^am- 
ized copper plates three or four feet 1ong« and (hen, suc- 
cessively over two woollen cloths spread at the holfom of 
shallow inrlined troufjhs ]ierha])s (en feet lon^ eaeh hy a 
foot and a-lmlf wide and 0.2 ft, deep. It was said howe- 
ver that some of the gold escaped into the pool hclow, ns 
tho cloth was not of quite satisfactory qnalUy. The sand 
and gold from the cloths is ground in a stone mill with 
quicksilver. The silver and gold are not separated at the 
mines. At Yamagano they were beginning to try a small 
cradle for testing some of the ore by hand. 

In a year nbont ton kammc (or 100 pounds troy) of bul- 
lion are jiroduccvl, of which 55 or fiO pounds jiro goltl nnd 
the rest is silver ; worth then a' I together ahout i^l 5,000, 
not countiiig the cost of separating the two. There aro 
170 workers employed at Nagano, namely : 59 ore washers, 
men ; 53 sorters, (30 women and 23 children), 23 miners ; 
4 miners* aids ; 14 carriers (with (he waggons) ; 8 milt 
men ; 5 overseers ; 4 in the office. At Yamagano there 
are about the same number of miners as at Nagano ; 15 
carpenters ; 6 coolies ; 23 in the office ; making perhaps 
375 workers in holh phiees together. The workmen and 
wnggon men get ahout 16 cents a day ; inside the mines 
ahout 18 cents; the women from 7 to 10 cents, hut general- 
ly 8 cents, about half the men's wages; and tho ohihlren 
from 4, 5, 6 or 7 cents (o 10 cents, averaging about 7 
cents. Neither food nor lodging is given in addition. The 
coal used for the steam-engine is Karatsu coal of inferior 
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qaality and costs ftt the mines %\ for 100 kftmme (833^^ 
lbs.), say 10.73 a (on. It is carried from the seashore 
at Kajiki lo the mines ou horseback, for 75 ceuls a load of 
two piculs, 01* say $6 a (on. 

The yearlj product of 100 pounds troy of metal gives a 
. . daily one of nearly four ounces ; whicli would indicate 
tbftt tbe 2,000 piculs of ore daily stamped yields less 
that j-^VfTT of one per cent, of ifs weight in metal, or less 
than a (liiid of an oniico, or $4, (o the Tlic avcrnge 

value of the ore freslily mined is not yot known. It is 
admitted that the mines do not now pay expenses, and 
tliair the working over tbe old ore costs more tban it 
yields ; but it is allowed to go on in order to keep tbe 
workmen occupied. It seems hardly probable, unless the 
stories about tbe Takatsuka vein should prove to be not 
wholly fabulous, that such thin veins in snch hard rock 
slnuiM l>o woi tli workinpf ; and it i.-^ likely that the former 
miners who finally abandoned mining did not do so un- 
wisely nor before they had by thorough trial and even by 
considerable losses fnlly satisfied themselves that so en- 
ticing an occnpalion could not be remunerative. As for 
keeping the meu employed, are there no hillsides that 
conld be made cnltivable by terracinj^, no horse wnpgou 
roads that could be built ? Tiioro is not one such road 
now within a hundred miles; l)nt if s'ome sbnnld bo built 
near the mines not only would the whole farming popula- 
tion be greatly benefitted but the expenses of working ( he 
ore would be lessened, so that the present loss would be 
decreased, even if not converted into profit. 

From Kajiki again, we went easterly over two hills a 
couple of hundred feet bi^h, across an allnvlal plain a coopio 
of lengue.s wide and over unolber hill of like height to Kii- 
yamn, still on the sensbore. On each hill there were 
many cxi)03uros of the gray soft, pumice tufa; and on the 
last iiili also some dark brown and greenish gray shales. 
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About Tertioal, with some nut size qaartzite pebblesi ap- 
pareatlj a STamoikotan rock. Soon after entering the 
plain we passed tlirougli the town of Hamanoichi in Eo- 
knbu on tlie seashore ; and it is said that within the limits 
ofKokuhu, At a place called Uchinoiio there was a very 
old copper mine, tliat. wns worked for three yenns ultout 
20 yenrs ago, and nj^ lin a little al»r)ut tivo years afjo, but 
is now quite idle, evidently a niiiio that does not pay. 

From Kuyamn we strnck inland eastward, rising at 
once steeply to the brow of a table land or broad-topped 
ntouiiiain about 1,300 feet above the sea, passing many 
cxposnres of the gray, soft, pumice tnfa, and among them 
two or three of hard, dark brown, apparently Kamoikotan 
shales. AAer rising soon some fifty fleet higher, the road, 
grndiially descended, eastward and north-eastward into 
Iliugn, with oxposuro.s of (he pumice tufa in many places, 
where the road was deeply sunken, out in other places 
wjiore it ran over iUo suri'aceof the gently sloping gronnd 
there were fine views of the rather conical outline of the 
volcanic mountain Kirishimayama, (which b said stili to 
send out a little smoke, once a month or so from the peak 
called Higashidoke) ; but we saw a very wide, low plain 
to the east of it towards the Hinga sea coast. At Miya- 
konojoo, a short distunce inside that province we were 
lold of an antimony mine at Shikaninra, in Takajoo- 
goo, live leagues to llio tiorth-norlh-east, where specimens 
of stihuito had been taken out during a couple of years up 
lo 1876, but none had been reduced to metal, and since 
that there had been no uiiuiug. The vein was said to be 
a foot wide at most and from that down to nothing. For 
about three leagues our roatl nurth-eastward from Miyako- 
nojoo was in a nearly level plain with rare exposures of the 
tufa : but then from near Yamniiokuchi we crossed within 
tlirpeloagues a triple pass some 1, HK) feet high above the sea 
with exposures ui' dark brown and greenish gray, apparent* 
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}j &inoikotfiD shales, d i pping at firsi sonlli-easterly 36*^ niid 
then northerly about hp much nrid followed by n. greenish 
brown grit, witli the pumice lufa here and there iilso. 
Then in five IcngiK .s more with a ]iretty level I'oail among 
low hills with exposures of the pumice tufa and latterly 
some of greenifjli grai soft sand rock and shales doubtless 
of the conl bearing formation, (with a dip, for example of 
15° south 36° east) underlying the tnfa we reached Miya- 
zaki, one of the principal towns of Hinga, near the sea- 
shore at the mouth of a pretty large river. 

We were shown there some bits of carbonaceoa? shale 
nnd of very poor bony coal, black and shining, from 
Tachigurni in Kamikit;i village Miyazakigoori, but they 
appeared to ])0 pnrls of single phmts merely, though there 
was thought to be " over a foot of it," probably in length. 
In any case the coal would be wholly unworkable. Small 
bits of good looking black, shining coal were shown from 
Takatsuki, in Miiiamigata Tillage, Koyngoori, from a bed 
said to he 0.2 ft. or 0.3 ft. thick, which was then worked in 
the vain hope of its growing to workable thickness. From 
Miyagomnrn in the same yillage there was a bit of black 
siiining, henvy coal said to be from a bed one foot thick, 
but not worked on account of its inferior quality. Near 
IMinamigafa there are said to l)e many coal exposures Init 
all very small. Thero were also bits of coal from Kitagata 
tillage, Koyngoori, from a bed called 0.7 ft. or 0.8 ft. 
thick. We had been told at Kagoshima that there was 
iron sand on the beach not far from Miyazaki. 

We Iravelled thence northward, generally by a sandy 
road through wide flats near the seashore, without rock 
exposures except some greenish giny clitfs apparently of 
the coal I'ocks on our left at about live leagues and a half, 
and other exposures of similar, soft rocks with u few very 
fragile bivalve fossil shells near Takanabe, at seven leagues, 
and of like sand rook and shale dipping 15^ south 50^ east 
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at Sakamoto, about ei^lit leagues, where we crossed some 
genllj riaiiig ground, a couple ot linndred feet high, and 
then deflcended as gradually to the seashore at Mimidzu, 
about 13^ leagues from Miyazaki. Meantime, two or 
three streams of some size bad been crossed near their 
mouth; and the sliinglc upon tlieir shores was mado up of 
Karaoikotiii) p(>bhh^s, (|nnrfz poi [)hyry, qiiartzito <^rit, ami 
a little black tjlatc without granite nor limestone, hut with 
a very few pebhles of brown and gray old volcanic rocks. 
We were told nt Mimidzu that five leagues distant, between 
Yamage aud Tsuboi, antimony had been rained in 1876; 
but that the work had been abandoned. It was also said 
that the ownera of that mine owned the Osudzuyama gold 
mine a league and a half from the antimony, and that it 
was worked and abandoned at the same time with it. 

At Miniidzu (bore wore exposures aud numerous pebbles 
of the very hartl, blackish gray, oligoclase quartz porphyry, 
contaiaing largo quartz graius, glassy triclinic feldspar 
(probably oligoclase) aud minute magnetite crystals and 
grains in a very hard grayish black, compact matrix. On 
going still northward we came at once to a hill a couple 
of hundred feet high, with cxporsares of brown decompos- 
ing or crumbling quartz porphyry, containing quartz and 
feldspar crystals, decomposed to white kaolin, in a greenish 
gray, compact matrix that woaliiorcd brown. The road 
descended soon to the seashore aud quickly again crossed 
low hills with like rocks to come once more to the beach. 
Then there were exposures of very hard, light greenish 
gray quartz porphyry like that of Mimidzu, but rudely 
columnar and with a dip of 10^ north 20P west at right 
angles with the columns. With many more exposures of 
like rock over nearly level ground we reached Toniitaka, 
17 leagues froni Miyazaki. Then, fioing still over nearly 
level ground nob far iVoni the sea, ibe crumlding light 
brown porphyry recurred, soon followed by blackish, fine 
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gi'Ained qaartoite, and Ihnt qaickljr bj brown hard Kamoi- 
kolan shales, which are exposed frequently all the way, 
(latterly of a gray color) over pretty level ground to 
Nobeokn, 22 lengnes from Miynzaki. 

G(iiii|; noithwftiil from Nobeoka there was soon an 
exposure of l)ro\vn granitic sand, or possibly crumbled 
quartz porphyry but then many exposures of gray and 
light brown Kamoikotau shales, np along the banks of a 
rather wide slream in a narrow valley. From the end of 
four leagues however there were many exposures of dark 
gray quartz porphyry like that of Mimidiu with occasional 
ones of the hard brown shales, as ft.r as Kumato, at the 
forks of the river, about five leagues from Nobooka. We 
were fold that at Yato iu Kawachimijoo, copper and pos- 
sibly other ores wore dug formerly, but the niiues had been 
abandoned perhaps a huudred years. From Kumata 
northward the road was impsssable for even pack horses^ 
and I went forward by boat up the easterly fork, two 
leagues and a half to the hamlet of Kudzaba, passing ex- 
posnres of gray shales and quartz porphyry or perhaps 
qnartsite. Mr. Adaohi, who walked, found much of the 
same rocks, including blackish gray shales or clay slate; 
and some 600 yards from Kumata wo mot witii a quarry 
of ;;ray pumice tnfu by the roadside some 20 feet above 
the river. From Kudzuba we all walked up stream, among 
high mountains, and soon met with very hard dark gray 
quartzite, dipping 35*^ north 20° west; and just beyond 
with dark gray hard slates, dipping 48^ north 16^ west, 
which after many exposures was followed again by 
quartzites as far as to the boundary of Bungo. The 
same quartzites with occasional brown or gray hard shales, 
sometimes with a vertical dip and a strike of south 80^ east, 
were exposed frequently all the way across a puss, some 
1,300 feet above the sea, to Shigeuka, throe leagues 
ai^d a half from Kudzuba. From bhigeoka there was a 
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iMitter, more level road down streiuii and over low hills, 
still in a valley among liigli mountains, a couple of leagnes 
north-westward to Ononoichi, with exposures of qnartsose 
grit or nrkose and of dark brown, hard shales; both 

Kamoikotaii rocks, bnt with some exposures nlso of dark 
j;ray pumice (ufn. Thence we ascended norlli-wostwaid 
Ity narrow valleys to the Miknni Pass, some 2,000 feet 
high, soeiiig on (ho way numerous exposures first of 
quartz porphyry ihon hard brown Kamoikotan shales, and 
near the pass some of greenish gray serpentine, of which 
there were several exposures on both sides of the snmmit 
with the brown shales, quartzite and grit between. At 
the pass they showed us a lump of chromate of iron, and 
told us that it wns found at Washidnni, half a league to 
the north where at gorennnont request some children had 
picked up five piculs of it as specimens in a single day. 
It occurs, so far as yet known, only in lumps ecaltercd over 
the ground or in (lie surface loam; and the bed or vein or 
nodules in place from which it came have not yet been 
discovered. Some specimens shown us afterward at Ooita 
had a little serpentine sticking to them, showing that iliey 
occurred originally in that rock. Descending again 
steeply north-westward past exposures of the dark gray 
qunrtzite, brown shales and serpentine, in about it league 
and a half wo came to exposures of grny limestone asso- 
ciated with the stTpentino and dippiuf^ To' norlli lo- 
west; l)Ut it was soon followed hy quartzile again, as ftlr 
as Ichiba in a pretty wide, nearly iiaf valley, about five 
leagues from Ouonoichi, and perlmps 800 feet above the 
sea. Thence our road went northerly, pretty level, but 
mostly descending gently, among low hills nearly three 
leagues to Oosabn (about 400 feet above the sea) ; with 
hardly a rook exposure for the first leagne and a half, Imt 
many of dark gray pumice tnfa for most of the rest of the 
way. Just abort of Oosahu however we crosued u river 
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ill a deep ittTine, on the sides of which was exposed iit 
cliflb a dark gray hard andesilic tufa eontaining glassy 
tridinio feldspar (probably oligoclnse), augile magnetite 
and obsidian in a dark gray fmo gi niiied matrix. From 

Oofiiilm we wont north warJ down a largo stronm l»y ))Ont, 
winding about among high clit^y hills about four loagnes 
to Sbirataki, ju3t below NakaliotHugi. There were such 
violent rapids in several places tliat the boatmen used a 
long rudder at the bow as well as one at the stern. At 
the landing plnoe wliere we started, near the andeaitic 
tufa cliffi}, there was exposed at the river's edge a 
dark gray, hard, gritty quartute, dipping 38° south 
50° east; and the same rock occurred here and there 
near the water further down stream, but more con- 
spicuous were nunioiuus high cViiU about it of volcanin 
rocks, partly with columns about vertical. My hort^c hoy 
who went by land over a diiiicult mouutain road brought 
me a couple of specimens of banl brown weathered quart- 
zite grit from Sakahara the only place where he had met 
with rocks. From Shirataki our road ran tliree lengues 
Mortli- westerly, in general nearly level, among low hills 
and small flat valleys, and at last across a wide plain (o 
Ooila ; with very few rock exposures, but somo near Shi- 
rataki of soft fihaly greenish gray ami brown sand rock, 
dipping lo" north H.Y' west, and soon after somo of dnrk 
gray and brown shaly pand rock dipping 8° north 80^ 
west, both reseuibUug the Toshihetsor Horumui rocks, hut 
no doubt of like age with the dark gray, soft pumice tufa, 
which recurred in several places a little short of Ooita; for 
similar sand rock afterwards seen near Tsuruzakt contain- 
ed some pebbles of the pumice. 

At Ooila, the Prefecture, we were shown specimens of 
rocks from diflferent parts of Bungo and Huzen. The 
principiil mining region is (ho one of Kiura and Ol)ira, on 
\\\o HiMga ^ud l^ungc) boundary, a few leagues west gf 
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the poiut where we crossed. The homidarj there for 
about ten leegaes biui some what the shape of the letter 

S witli i(s axis north-west aiul south-easr, and runs along 
the mountain summits. Near the top of the S is the 
mountain Soobasan. called tho highest one in Kiushiu ; 
aud to the south of it are theObu'a mines, while tlio Kiu- 
ra mines are near the lower tip of the S. Both these 
places are snrronnded by several others of subordinate 
mining importance. Both of them bad principally tin ore : 
and the copper ores associated with it were rejectedt bnt 
have been tried now for two or thi*ee years past, without 
much success on account of the presence, it is said, of anti* * 
moiiy (or more probably arsenic.) The country rock at 
Obira is represented to be a gray hard grit (apparently 
like that of the Tauiyama tin miues), ia which there are 
but two Teins, one of tin ore and one of copper pyrites. 
The copper vein is said to have been about two feet thick 
at most and 0.8 ft. at least. A freshly mined specimen of 
the copper ore was brought to us and contained perliape 
one-third of its bulk of copper pyrites iu a vein 0.3 ft. 
wide at most, and one-fourth of mispicked and the rest of 
black quartz. Tho vein was said to he even thicker with 
ore up to 1.4 ft. or l.o ft. Another specimen C(mlaino<l a 
lifth of its hulk of copper pyi itcs with much fluor spar and 
grayisii green amphibole and ferruginous quartz. The 
tin vein would seem to be very thin ; but was mined from 
the Temmei period (1781-1788) until about 1873. The 
Kiura tin mines were still older. Obira and Kinra toge- 
ther yielded 200 piculs of tin a year, and even 394 piculs 
in 1825 (12th year of Bunsei). At Obira there was much 
arsenic present, and the ore had to be roasted 30 days ; at 
Kiura there was noiie. At Kiiau the copper oio \h said 
to be in small pockets up to two feet iu diameter, scattered 
irregularly through the rock without any proper veiu. 
The country rock there is likewise a grit but rather coar- 
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ser antl flajjnfy or slmly, so tliat it is easily split down. A 
little ooppor is still made at OlWra from the Hacliimniiya- 
nia ami a litllo at llibira uear Kiiira in the edge of Ilinrja, 
ami at Uchiiiokiiclii, north-east of Kiurn, galena (said to 
be in scaiiered masses 0.2 ft. or 0.5 ft. iu diameter) aud 
cerassite are worked novr, but oaly bj a single family of 
miners. It is said tliat nalive silver also occurs some- 
times with the galena. No luetal is made now anywhere 
else in the wliole region. At Ooshirodani, easterly 
from Kiiirn, a copper pyrites vein said to ho 0.2 ft. wide 
is just hegiiiniiifjf to he ?niiicd with 14 or 15 miners in 
hopes of ils becoming wider. Formerly the mines there 
were worked eight fathoms below water level. There are 
also near Obira the Toroko silver mine, the Jookooji 
thought to be on the same Tein, the Naruse lead mines, 
tbe Sngliwadani lead mine, the Tsubakiwara antimony 
mine, and a mine of half lead and lialf antimony (?) , pro- 
ducing a metal very hiittle aud fusible ; but none of them 
is worked at present, and they are perhaps of insignificant 
importance. The Sngliwadani vein however is thought 
to 1)0 tlu; same at that of Ooknrn, autl is said to he about 
two feet wide with ore mixed with gungne. From Ooid- 
zuki at Obira specimens of brownish black nearly pure 
zinc blende were shown us, and said (o come from a vein 
by itself about four feet wide, cutting across the lead 
vein. From Obira also was shown a specimen of dark 
grny, soft steatite in a large block, beadsize, and other 
smaller green ones. There was also some granite from 
near Kinm, and there is wbtte limestone at Osliirodani. 
TI»G rocks of Kiiira and Obira evidently all belong to the 
Kamnikotiui Grouj). The mining region api)ears to ho 
the most important metallic one in Kinshiu, and is said 
now to be almost wholly jibandoned merely because the 
mines have been worked down to water level (not below 
it except at Osliirodani). Thongh tlie accounts given of 
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them avG not ou the whole very promising, it seems worth 
while to have them oxaminoil more carefuHy than would 
have been possible to me so late ill the season (Decem- 
ber) and wiili still 80 much travelling to do, aad if tlie 
refiult of such a reconnaisance sbould be encouraging it 
wonld be best to make a topographical and geological 
survey of tho whole region with a view to working the 
mines if the snrvejr should prove them to be worthy of it. 

We were shown some samples of iron sand from 
Kiiiii^alcii^oori in liuiigo and iVoni Ruzen; Init none of it 
is workoil, nor indeed i.s any in all Kiusiiin. There was 
granite too from Kuni^akigoori. There was also some 
gold ore^ so called, from Machida village in Kusugoori, 
Bungo, where gold is said to have formerly bocti washed 
on a small scale. There were specimens of graphite, said 
to be in small quantity and apparently unworkable, as it 
was not very pure looking, from Amabegoori; and some 
gray limestone from the same district. 

From Ooita we travelled eastward a couple of leagues 
ihrongii the allnviiil plain to Tsuruzaki near tho month of 
the lartje river wo Iiad latelv descended, and cumin^r liiere 
to low hills ou our right passed an exposure of tho soft, 
greenish brown weathered sand rook and nut pebble rock 
with a little pumios in lumps up to the size of a fist, and 
with other pebbles of Old Volcanic and Kamoikotan rocks. 
Keeping on eastward near the seashore with the low hills 
to our right we came to the village of Nakanose five 
leagnes and a half from Ooita, and I turned aside from 
the main road abont a mile southward among the liills to 
sec the copj)er nuncs ot" Koozaki, though it turned out 
that tliey iiad l'>Mg l)cc!i idle. All along the side road 
there were expo.sures of talc st^iiist, dipping tor example 
22° south 10° east, or at another point 41° south 20° east. 

But close around tho mines the rocks exposed were 
dark green and greenish gray serpentine, with a dip at one 
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point of 22** south 20^ east, tbe country rock of all tlie 
veins of copper ore. The veins are reckoned io be five in 
number, and the mines as many, all within a space of {>er- 

li.'ips loO yards in diainetor. Two of tlie veins nui north 
and soutli, oiio of them without ore, and one (it is said) 
with ahout 1.4 ft. of ore, which ia mostly raispickol and 
in very sunill part copper pyrites. The other tiiree appear 
to be all north-east and south-west veins. One of Ihetn, 
the Tenjoo has been worked out. Another, the Number 
Two Mine, is said to have a little ore. But the principal 
mine with the best ore was the Number Four Mine, which 
however is said not to be good to the south-west, hut to 
have elsewhere a width of 1.2 ft. of ore. Some samples 
of tlie ore showed it to contain much minpickel uud iron 
pyrites and very little cop{)cr pyrites. The vein is very 
hard to di<^', hut tlie country rock not very much so. The 
mines were first opened about 1827, were worked for about 
a year and a half, then abandoned until ahout 1876, then 
worked for seven months and abandoned again for lack of 
ore. The present owners took them up in 1877 vrith 
about ten miners, and stopped the working again in Maj, 
1878, after making only about twenty piculs of blister 
copper (or less). For that, 200 piculs or more of ore 
were dug; but the average yield of the ore mined is said 
to have been 4^ or 5 per cent. With a hand hnnuner it 
was picked over, and so reduced in amount tliat the yield of 
the remainder was something less than ten per cent, of 
copper, say seven or eight per cent. There was no 
wasliiug of tbe ore. It was roasted three times, 
ten days each time, in six stone kilns of various 
shapes and sizes, all about four feet high, three of 
them about five feet in diameter and three rectangular 
about 4^ feet long by thrco feet or 2^ feet wide. It seems 
pretty clear that the mines cannot pay, te>led a.> they 
have been repeatedly iu the tiuieat, though cosiiio&t, 
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method of actual miuing and smelting; and they belong 
no doubt fo that numerous class of Japanese mines where 
there is cuougli ore to tempt uverlx'perul men to the 
waste of money every few years, as often as tlio losses, 
originally coneeiiled as far as possible, or variously ex- 
cused, have been forgotteu. At any rate, before resuiniug 
work here again a careful geological survey should bo 
made, which at ^mall expense would be rery sure to pre- 
vent far greater useless outlays. 

Returning to the main road we went from Nakauose 
eastward along the seashore and on the flank of the moun- 
tains at our riglit to Sagaiioseki, at the end of a long 
promontory. There were many exposures along the road 
of greenish gray, sometimes weathered dark brown talc 
schist, often very quartzosc with white quartz, and di])ping 
for example, 22^ north 10° west; but near the end there 
was much dark green serpentine. 

The cape of Saganoseki is separated from the end of 
the westernmost, long, narrow promontory of Shikoku by 
by a strait only three leagues wide, with strong currents. 
The Shikoku head land is wholly mountainous, and has 
only very difliciilt roads. We erosscd just south of it in 
a junk to Yjiwatahama, in lyo, thirteen leagues, and in 
passing could see tiiat the narrow ridge as well as an 
island in the strait was made up of serpentine and talc schist, 
a continuation of the rocks we had just passed on the same 
line in Kiushiu. We were told at Tawatahama of an old 
copper mine so . called at Hidsuohi, which had been 
abandoned about 1873; and had more recently been visited 
by Mr. Frccheville, whose report upon it, wholly unfavor- 
able though it is, will soon, I trust, bo published. 

Fioni Yawataliama wc travelled north-eastward up a 
small valley between high hills, with exposures at lirst of 
talc schist dipping 65^ north 2o" west, but soon a fe>v of 
gray Kamoikotan limestone with some lime kilns and then 



Digitized by Google 



—189— 



again many more of talc schist very qiiartzose with white 

qnar(z dipping 40° north 35° west, to the top of a pass 
ahont 1,100 feet high. Descending thence steeply in the 
same direction with many exposures of talc schist for the 
first half league or more we came down into a narrow, flat 
Yallej between the moaatains and reached Oodzu on a 
hirge stream, foar leagues from Yawatahama. Thanoe 
over a pretty level road in a narrow flat valley among 
moan tains, we travelled a leagae and a half north-easterly; 
and then ascending a nai*row valley with talc schist ex- 
posures we crossed a pass some 300 feet high to Uchiko; 
and np smother ravine climbed over another pass twice as 
high, Avitli many like exjiosure-s; and ascended a large 
brook, still with much talc schist exposed, postNakayama 
to Saridaui. There, as we wero told, there was at one 
point a copper mine abandoned more than forty years ago 
and at another a couple of leagues distant there was a 
copper mine opened about 1871, abandoned abont 1874, 
reopened in 1876, and still worked a little, haviug formerly 
produced a ptcnl of copper a day, but now less, as the vein 
has become poor. Keeping on northerly wo at once 
crossed a pass about a tliousaud feet high and descending 
still past many talc schist exposures came soon to nearly 
level wide alluvial ground, which we crossed for a 
longue or less to Guuchiu on the northern seashore. At 
Toyama, near Gunchiu, a hard white rock, probably feld- 
spathic is dug and used for making porcelain, as we were 
told, and is also used for whetstones, that are rather cele- 
brated in the central provinces. From Gunchiu a level 
road north-easterly through a wide alluvial flat near the 
senshorc bronght ns in three leagues to Matsuyamu^ the 
principal town of lyo, and a rrefecture. 

We were shown there bpcciniousj of rocks and ores from 
lyo and Sanuki. From lyo there were : stibnite, worked 
a little, copper pyrites from several old abandoned mines, 
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iraces of poor coal, pjiolasitej 8erpentiiie> talc^ tnic^i 
limesfcoue, dolomite, quartztte, from Uwagoori ; copper 
pyrites, stibiiite, worked a little, coal from small abandon- 
ed workings, traces of graphite, limestone, dolomite, traces 
of gypsimi, talc and grauite from Kitagoori ; granite and 
kaolin from lyogoori ; grit and kaolin from Kumegoori ; 
copper pyrites and a tracliytic rock from Numagoori ; 
siiboile, steatite, serpentine, wbite marble and gypsum 
from Niigoori ; about 50 specimeus of tbe copper pyrites 
ores and tale schist of tbe fiimous Besshi mlues, iu Uma- 
goori, of which there was also a lai^ge wooden rough mo- 
del ; talc schist and kaolin from tJkenagoori ; dolomitic 
niarhle from Kazaiuivajjoori : black clav slate from Kila- 
goori ; all Kamoikotaii rocks, except the trachytic one 
and the coal. The copper pyrites specimens were all fine 
grained and apparently mixed more or less with iron 
pyrites. From Sanuki there irei*e iron pyrites, qnartsite 
and a tracbytic rock from Toyoodagoort j small garnet 
grains, used for polishing, and coal, not mined, from 
Miiiogoori ; quartz from Shoodosbima (sometimes written 
Sboodzusbima), wbere there was said to be coal minedi 
apparently t he only workable coal in either of the two 
provinces, bnt, according to 'Mv. Frechville's nnpublished 
report, at be.'<t only 1^ ft. thick and of rather poor qua- 
lity, and iu some places only one foot and of very bad 
quality. Our intention bad been to visit tlie Besshi cop- 
per mines nineteen leagues easterly from Matsnyama, ap- 
pai'euily the most profitable metallic mines of all Japan ; 
bnt, owing to the lateness of the season (the last week of 
December) and tbe fact tbat according to a good and de- 
tailed manuscript report, on them by Mr. Frecbeville (which 
made our going there less important) they were 4,000 feet 
al)0ve the sea, and as .snow had ahendv fallen there (o the 
depth of a foot and was almost certain to fall at tbat 
stormy season much deeper before we oould arrive there, 
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we decided to go to Koochi by the direct road, fifteea 
leagues shorter. 

Before leaving Matsayama we visited the Doogo hot 
spring rather more than half-a league to the east, one of 
the most celebrated in tTapan. The water issaes from a 
stone cjHnder some four feet in diameter and covered 
with a dome, and was of the teinperutuio ot" -10 C. It U 
a little sulpluiry iu smoll and taste and blackens silver. 
The quantity is enough to supply eight or nioi o lar^o 
baths. No rocks wore exposed at the spring ; but Mr. 
Adachi took a specimen of one from a neighboring hill, 
^ which was a light brown decomposing, rather fine grained 
granite. 

From Matsuyama we travelled southward by the Koo- 
chi road, over an alluvial plain to Kutani, at tho edge of 
the niouutaiua, three leagues and a half. There wo began, 
for some distance gently, but afterwards steeply to ascend 
a pass some 2,500 feet high above the sea, (with snow 
half-a-foot deep on the 26th of December) ; whence we 
descended to Komamachi, among the mountains, on the 
head waters of a river that flows southward into Tosa, 
auil seven leagues from Matsuyama, and some 1,750 feet 
high and reckoned one of the two coldest (owns in Slii- 
koku. At first we had met witli exposnres of arkose, 
then with a first and head size hard dark brown Kamoi~ 
kotau pebble rock ; with some syenitic pebbles, and at last 
with blocks of talc schist. Tbey told us at Kumamachi 
that there had been a small copper mine at tJchiai half-a 
league to the north-east, but that it had been abandoned 
in the spring of 1878, because the ore luul been worked 
out. From Knmamaolii we crossed in four lenijues and 
a-half south-easterly two passes about 2,500 and 2,350 feet 
high and a hill some 1,800 feet high over rough, difficult 
mountain roads with numerous exposures of talc 
schist, often very quartzose to Higashikawa, still about 



1,500 feet high in the m'ulst of high mountains. The 
tljcrmometcr was at 12"^ F. there on tlie morning of (lio 
28th ofDcconibor. We then climboil .south-east ward over 
one moro pass some 2,650 feet high, and dcBccn<lod into 
Tosa to Ikegawa, and then by a pretty level road in a nar- 
row valley to Kawagachi, 18j^ leagues from Matstiyama 
and 11 leagues from Kooohi, on the main sti'eam of which 
we liad aeeu the head waters at Kumamacht. There were 
numerous exposures of talc schist all the way. From 
Kawftguclii wo wont down the river wiih tromenclons 
rocky I'apida l)y boat with a bow nubler, tlireo lea<fues 
easterly to Ochi. Tiiere were iiigh mountains on all .sides 
all the way and much talc schist and some .serpentine and 
apparently some qnartzite were exp08e<l : but at the Ochi 
landing place there were dark green hard Kamoikotan 
shales, dipping 75^ south 80° east. From Ochi we went 
by land five leagues easterly to Ino, by a comparatively 
levd road among low hills, with exposures at first of dark 
brown hard shales, then of crumbling quartz porphyry, 
then of the shales again, then more of the porphyry and 
some serpiiitinr' (mar tbe villftfre Knzaka) thou the sliales 
once moro and at last some very quart zosc talc schist at 
Ino. Thence our road ran three leagues easterly, at first 
among low hills with exposures of dark brown Kamoikotan 
shales and then over a wide alluvial plain lo Kooclii ; 
where we arrived on the 30th of Decemlier and staid until 
after new year's day to see the minerals of the Prefec- 
ture. 

The account of the rest of the journey belongs more 
properly to the next report of progress. Tbe picsent one 
is already too len^'thy, as the temptation bus born too 
strong to mention one detail after another that n)i«;ht be 
of interest or bear out conclusions of some importance. A 
somewhat more minute description of the rocks along our 
road has been given than in one or two of my last reports 
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of progress, because there has been more leisure for it and 
there might be some delay in getting maps printed that 
would show many more details ioeluding the position of 
nearly every rook exposure and a good many dips that it 
would have been far too tedious to cite here. As in the 
journeys of former years a continous rough sketch of the 
road was made on a scale of about tj^^j, a part of which 
was leJuccHl to about -517^7577 while travelling. At the 
ditlei ent Prefectures a good deal of information was gained 
in regard to th^ minerals and mines in their provinces, 
and a great many other facts were gathered hero and there 
elsewhere that could not very couTeniently be given in 
this report without maps and drawings, but that will find 
their place in more detailed special reports of the dilforent 
mines and regions. The notes about mines were fuller 
than might be supposed from the brief aocounts of them 
given here ; l>uL the visit to each place was necessarily 
very short, rarely more than a very few hour.-^, the notes 
had tu be written down hastily and in great confusion, and 
no doubt iu reduciug them to order and writing them out 
completely many additional points of more or less impor- 
tance may be made out, some corrections of details may be 
discovered, and more or less weighty deductions may be 
drawn from further comparisons. 

Perhaps even now it may not be too soon to consider 
What may be roughly estimated to be the chief mining in- 
terests of Japan ; for tiuoiigh the rest of our journey wo 
met with no important mines, and found there was no 
workable coal on the main island of Shikoku, in spite of 
the large extent of coal that some have supposed to exist 
there ; and we only heard of some small coal mines in Kii 
and Ise. Beckoning as we have dono the western coal 
as amounting perhaps to six hundred and twenty million 
tons, and supposing one-third to be lost in mining there 
would be a net product of about 400 million tous, whicJi 
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would be worth at tlic sea board, at two dollars and a-half 
a Ion, a thousaiul milliou dollars. Insiguiiicant a« this 
may soem in comparison with olliei* larger and richer fields 
it is yet probably as much as the value (excepting iron) of 
all the metallte mines of Japan pot together. In regard 
to the amoant of metallic ores, it is too soon to speak at 
all positiTely, bnt we are likely to be making a liberal 
estimate if we put the amount of workable copper t>re as 
not greater than what wonld be contained in 150 veins 
with an average width of half a foot of ore and an aver- 
age length of loO fathoms of ore that would hold fourteen 
per cent, of copper. Such a vein would contain down to 
a depth of 4,000 feet 66,667 cubic yards and something 
like five million dollars' worth of copper ; so that the 
whole amount of sopper in all the workable mines toge- 
ther could hardly be more than 750 million dollars, much 
less than the value of the western coal. No doubt a dis- 
proportionate nmonat of copper has already been mined in 
Japan, but it has probably come in great part from the 
very numerous veins that would not now bo workable at 
greater depth and with higher wages, and I strongly .sus- 
pect was in very large measure produced at a decided loss. 
The eight or ten gold and silver mining places of any 
consequence that were formerly worked and that inay 
still bo more or leas workable in the future^ owing to the 
high value of the ore and the great width of the veins as 
reported in several cases may be very important, but all 
together could hardly be equal iu value to more than 250 
million dollars. Indeed to make up ihut amount we might 
freely throw in also the four or live formerly workable 
lead miuiug places (now doubtfully so, especittlly with the 
present low price of lead), the several antimony places, as 
yet, scarcely found vrorkable, and the two or three tin 
places, if any one of them be really workable. On the 
other hand, as to the iron, if our extremely rough coi^jectures 
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in regard to the amoantthat possibly exUU in a workable 
condition and position in tlio central provinces be anywhere 
inside the trnth, and if we reckon its value, like that of 
' (lie otliei' metals, in its fiiibhed form, as wrought iron or 
Bessemer steel, at say fifty dollars a ton, and supposing the 
ore to yield only {\f\j per cent, it would be worth at least 
2.50 thousand million dollars or 250 times I he Nvholo value 
of tho coal in qncslion. Wc can then set it down rouglily 
that (lie rolativc importance of the coal and metal mining 
interests of Japan (exclusive of Yesso and of the small 
Kii, Ise and Iwaki coal fields) as likely to turi^out to be 
something like this: iron l,000j eoal 4; copper 3; all other 
metals, (chiefly gold and silver) 1; perhaps worth altogether 
$252,000,000,000, or about the same as the value of the 
coal I formerly estimated very rougiily to exist in Tesso. 
Althougrh thef?e too exact looking; figures are hut rouj'h 
fTfuco'TP, hased on imperfect information that it has not yet 
l)eon possible to scrutinise fully, and though they will 
doubtless be changed hy more thorough investigation, yet 
the relative order of the minerals is at least not likely to 
prove very different. It wonld appear then that in Japan 
as in the rest of tho world, tho cheap and homely coal and 
iron are by their far greater abundance very much more 
important after all than ^old, silver, copper and the other 
metals. 

It may have hrcn noticeable that my sketch of the 
dilVorcnt mining places visited on the journey has in almost 
every case ended with the recommendation that waggon 
roads should be built and a topographical'geological 
survey be made; fov indeed it has seemed that such advice 
conid not be too often repeated. It has been shown by 
several striking illnstrations what a heavy tax upon all 
mining and metnllurgiial industries is the enoi*monif1y 
heavy cost of carnage on the wretched roads, mere bridle 
paths, llint alone exist near the mines at present with 
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the J are more tccQStomed to^and naoU less cliffioult iXwa 
ibeir oil BorvejlDg. Thejr ftra by tbis time eo far 
•dvanoed tlmt by degrees even without goidance tbey cao 
gate in that work additional skill, and at lengtli can 
doabtleie beoome able fairly well to master the more dif> 
fflcnlt problems of any deposits. In some sort then, if there 
bono hnpalionce in regftrd lu luiiiiiig, what six years' ago 
I hoped would be brouglit ahout " witliin a few years'* 
1ms already come to pass, and Japan may be considered 
strictly speaking to bo already independent of other 
countries in practical geology. 

I have the honor to be. 

Sir, 

Your most obedient servant, 

BENJ. SMITH LYMAN, 
Chief Geologist and Mining Engineer* 

Kooji Machi, 30ih July, 1879. 
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samemetbod has been applied to the mines, bat with 
less defenile result because miners are always hoping^ 
very strongly that the portion of a vein not yet seen and 

tried better tlian what 1ms jxlroady l eeii uiincil, and tho 
owner, atiide from liis lu iu'st luipet'iilne.s.s in regard to the 
uusceii, is strongly interested, cousciously or not, in 
maintaining u high estimate of the value of his mine and 
in concealing or palliating any lack of success in trials 
that ba^e already been made. 

It is perhaps hardly necessary to urge the manifold 
utility of geological sarveys in a country where in their 
first six years of work on the huinltlost scale, whilo 
scarcely passing beyond the ])reiiniinary stage of a hasty 
general reconuaissauce they liavc made known, what had 
never in the least been suspected before, the probable 
existence of the mineral basis of five hundred thousand 
million dollars of wealth ; but it should be borne in mind 
that their immediate advantage has been no less decided in 
preventing mining ventures that would have been ruinous 
and far moro costly than the surveys. 

It is but justice to our geological assistants to say that 
the govennneut has now in them a small body of inlel- 
ligent, careful, and honest men capable of carrying on the 
detailed surveys that we have shown to be so important, 
and still better able to map any district in colors according 
to its principal rock formations. It is true their experi- 
ance is still limited, and in particular they have had 
nothing yet to do with ore veins ; and even to the wisest 
and longest experience there are at times points that are 
too diflicult to understand. No doubt the assistants 
would make more rapid progi'ess under the guidance of 
greater knowledge and experience than their own ; but, 
even without that aid, they can get along with mntual 
help, especially in coal and iron surveying, which is really, 
as we have seen, the most important, and is of the kind 
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ibey are more ftCCQStonied to, and much less difficult iliao 
ibeir oil sarvejring. They are by this time bo far 
advanoed thai by degrees even without guidance tliey can 
gain in that work additional skill, and at length can 
doubtless become able fairly well to master the more dif- 
fficnlt problems of any deposits. In some sort then, if there 
be no iinpalience in regard to mining, what six years' ago 
I lioped wonld be ))rought about witbin a few years" 
lias already come to pass, and Japan may be considered 
strictly speaking to be already independent of other 
countries in practical geology. 

I have the honor to be, 

Sir, 

Your most obedient servant, 

BENJ. SMITH LYMAN, 
Chief Qeologitt and Mining Engineer, 

Kooji Machi, 30th July, 1879. 
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GEOLOGICAL SUJiVEY OF JAPAN. 



Bbport on the Progress of the Geological Sur- 
vey OP Japan DtTRrxo ttii: Fikst Half of 187U; 
BY Benjamin Smitu Lyman. 



To His Excellency 

K. Ixorr, 

Public Works Minister. 

Siu. 

I beg to make the following report on the progress of 
the Geological Survey of Japan during the first seven 
months of 1879, while it was in my charge. 

The assistants (the mma men as in 1878) were through- 
out the whole time occupied with (he ninpitiug of their oil 
surveys ; except tlint M<fs.sr.«. Sngiuia aid Ban inado a 
tiip from 2'')[]\ Maich to lolli April lo tlic Tootoomi oil 
field in oi-«ler to cx{>l;uii its ftatiireson tiicspot to Mopsrf. 
Tamaoy Public Works Vice Minister and Otori, Chief 
Secretaiy to the Public Works Department, and at the 
»ame time to do a little additional surveying ; and Mr. 
Akiyama was in Echigo managing the three government 
oil wells there, for which purpose in February he was 
temporarily dcta'-li^ 'l fri'iu tli«j ficolocricil Survey. ^I'.'?srs. 
Sugiura nu<l liuu luouglit back wud iroiii Tuoloonii tliAt 
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a nnnaber of additional wells had been dug in places re- 
commended by them according to onr mapping, and with 
good sncceBs. 

My own time was spent in traveUing from New Teai'*a 
until 3rd of Febniary, and since tUat in office work* It 
is best to givn at once an account of the journey from 
Kooclu homeward in continiiatiou of the report for last 
year. 

At Kooclii Avo were hIiowii a fow mineral specimens of 
Tosa hy the Prefecture. They were almost wholly iine 
grained copper pyrites apparently mixed more or less with 
iron pyrites and associated with talc schist, with «alcite 
and in one place with traces of gypsum, from eight places 
in Hongawagoo, in Tosagoori (of which Mominoki was said 
to have the best copper mines of the two provinces Tosa 
and Awa, and according to Mr. Frechevillo*s unpublished 
VL'jxd ts is a tleeiiledly pr(*Htal)lo one, and (lie only one 
that U so); from two places in Najjaokn^ooi i ; owe in 
Agawagoori ; aud one from Kamitauokuchi iu Ualagoori 
(apparently the, second most promising mine of the two 
provinces). There were also specimens of metamorphic 
black day slate from Akigoori ; black slightly graphitic 
shale from Kamigoori ; serpentine from Nagaokagoori, 
and from Tosayama, in Tosagoori ; very small bits of 
stibnite from Komngise, in Tosagoori, and from Nluagawa 
in Hatagoori. We were also shown n specimen of blackish 
shale frt)m Hai unii in Nagaokngoori, about two miles from 
the IMitsu Bislii Stojunsliip Company's Kooclu liiiuling 
place, and wore told that the shale was standing vertical 
and throe feet thick, and contained irregular lenticular 
masses of coal up to 0.2 foot or 0.3 foot thick, of which 
some small blackish and shining bifs were shown. It was 
strongly hoped that it might be worth while to mine the 
coal ; but of course it would not i>e. There was also a 
coal mining lease at a mile and a half from there but 
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apparently only on account of some dark green serpentine 
of which a specimen was shown. 

We learned tliat the shorter road from Koochi across 

tlio moinitatiis to Toku.sliima in Aw;i was iinpnssable on 
horseback on nccount of .siiow juul ice ; so that wc must 
go roiiiul by the soulheni coivst. Starling, then, Irom 
Koochi on the third of January iu tiio beautiftil clear and 
mild weatlier that makes tlie winter climate there such a 
remarkable contrast to that of the northern side of Shikoku 
so near to it, we went by boat nearly three leagues easterly 
to Inae, furmerly called Sbimod^jima. At first we were 
on a canal, then on a wide river that flows from the north 
but is only a short one, and ( hen wo ascended a small branch 
stieani. To the soiitii there was a wide alluvial plain ; 
hut on onr loft, after fairly getting outside of Koochi, 
there were low hills with exposures here and there of 
what appeared to bo light brown shales of the Kamoikotan 
series. At Shimodajima however we found lime kilns 
and quarries of gray lime rock, with a dip of 65** north 
50° west. Then still eastward passing here and there 
low bills we went through a wide alluvial plain at length 
not far from the sea shore, two leagues and a half to Aka- 
oka. On the way we crossed the br(uid but nearly diy 
bed of tho jMenobc Kivcr ; and Ibund the pobbles there to 
belong apparently all to Kamoikotan rocks, dark gray 
qaarlzile, while quartz, brownish gmy grit, gray lime 
stone, and dark red jasper. 

Thence the road ron still easterly among and over not 
very high hills, not far from the seashore, about a leagae 
and a half to Haseori ; the first league or so with expo- 
sures of gray and dark red (juartzite, and the rest of tho 
way many of hard brown Ivamoikolini shales, near the be- 
ginning with nodules of hard brown grit and with a dip 
80"^ south 30^ cast. From Haseori oasJerly about u league 
and a half to Akano the road was sandy without rocks, 
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near the sea beacb| witli bigli hills a short distance to the 
left. Then for a league eastward, over low hills, there 
were exposures of the greeoish brown and gray shales 
apparently of the Kamoikotau series with nearly vertical 
(lip; but followed on the road ensterly aloug iho sea beach 
by fijreeiiish gray soft siiiid i"ock, no doubt of Llio snino 
liguitic formation to bo met with near Naaii further <iu, 
generally about level ilip|iing, with some very fragile 
fossil shells near Aniumi ; soon followed again however by 
extremely hard, hut partly shaly, gray quartzite grit, dip^ 
ping 67° north 5SP west. So the road ran on eastward 
OTor flat ground near the sea uuder moderately high hills 
to the left through Aki as far as to the nine league post 
from Koochi. At that point there was a natural bridge, 
or a crooked cavern some 30 feet high and 15 feet wide . 
piercing the hill, wifli a brook flowing through it. The 
rock was a giecnish gray, partly brownish gray lUther 
hard sand rock doubtless of the same lignite formation as 
before with here and there fist size nodules or pebbles 
and dipping 25° south 60° west, and with great numbers 
of fossils. A couple of hundred yards beyond, however, 
there were light brown aud dark brown, apparently 
Kamoikotau shales, aud some 600 yards still further, dark 
brown and gray, partly blackish, very hard Kamoikotau 
shales, partly a gray mctamoriihic grit, the shales much 
contorted, but at one point dipping 65^ north 50'^ west 
(nearly at right angles to tho lo-sil Ix-arlng rocks); and 
close beyond that and for several hundred yard.**, numer- 
ous exposures of dark brown Kamoikotnn quartzite and 
shales, and pea pebble rock, on the sea shore. Then tho 
road crossed a low hill rough with cliffs of gray hard 
quartzite grit, dipping on the near side 35° north 45° 
west ; and descended io the hamlet of Ooyama on the sea 
bhorc again. Thence the roail went still easterly, but 
level, near the shore, with hills ou the left, aud at first 
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with many large blocks of the same hard Kamoikotaii 
rocks, three leagues to Naari. Half a mile beyond Naarl 
near the seashore we saw ia passing an adit dug and 
abaudoued about 1871, said to be about 960 yards long, 
aud dag for ooal of which a weathered specimen lying 
near proved to be woody-fibred lignite like that of tlio 
ToshibelH rockrs in Ye.s50. The udit was too full of w'atcr 
to entci' far and I did not see the liguito iu place ; but 
from the desci iptioii given on tbe spot it would appear to 
be only 0.3 ft. or 0.4 ft. thick, aud of course would be 
be wholly unworkable, as it had proved on trial. The 
rock was a greenish browu clayey shale with layers of 
egg sized pebbles ; aud the dip was about ISP north about 
55^ west. There was said to have been two other holes 
close by, on either side but both were now fallen iu, aud 
(licv had louud only the same amount of lignite. Tliia 
tlioronglily worthless deposit is a main part of the foun- 
dation of the moHl extravagant impressions that have got 
abroad in regard to the existeuce of a very large ooal field 
in southern Shikoku, whereas there would appear to be 
not a single ton of workable ooal in the whole island. 
Too implicit faith in such heedless exaggerations might 
encourage oversaugnine, ignorant men to waste enormous 
sums of money, aud thereby might do immense harm. 

Thence the road went south-easterly along the seashore 
five leagues aud a half to Morotsu Ukitsu at first aud oc- 
casionally afterwards over a narrow flat, but oflbeu over 
the foot aud side of high hills on our left ; with many ex- 
posures of Kamoikotan hard metamorphic grit, dark 
brown •shales, and dark brown quartsite ; and the 
dips were, for example, 80^ south 30° east, and at a saddle 
in the rocks 20P north 50° west and 70° south 40^ east, 
and in another place GO' south 20'' east. Then goin<^ 
north-easterly u[) a narrow valley and across a pass about 
650 feet high, with some exposures of the browu Jiamoi- 
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kotaii shales ; we descended in two leegues to Sbima on 
the soutli-easteiijT senshore of Sbikokn, baving cot across 
the sontheromoat promontory of the island. At Shtma 

on tlio shore there were bij; blocks again of tbe 
quartzito grif, and, near liy to the north, exposures 
of like rock in place. The slioie there for many miles is 
extremely rough witli rook«^, at the foot of high hills and 
at some points almost impassable even to an nnloaded 
horse. We therefore went by boat with the westerly 
wind that almost always blows iu the winter, nine leagues 
(as it was called) to the little harbor of Shijikni, in the 
sonth-weslerii comer of Awn, ])nssing near its entrance 
nnd for somo miles beforehand islands and cliffs of dark 
hrowii fla<j^y or greenish gray massive hard grit and oc- 
CJisi»)nallj dark btowu Bhales, all apparently Kamoikolau 
rocks. The grit nil along there baa ilio peculiarity of 
having its surface much lioneycombed on a very large 
scale. 

Thence going north-easterly hy land near the tea, some- 
times on the shore, somAtimes over hills up to 400 feet in 

height, past many exposnres of the grit with a dip of 45° 

north 20^ cast, ami of Karaoikotan dark brown hard 
shales and flags with dips of "icP north 10° east and 60"^ 
north 40' Avist we came through Takazono in a league 
and n half to Asakawa, just beyond tbe 21 league post 
from Tokushiinn. Half a league short of Asakawa I 
found iu hard green sliales (races of what seemed to be a 
fossil somewhat like an orthoceras, but slightly curved, 
resembling what occurred near Muraoka in Tfljima. 
We were (old that for abont half a month in 1B76 or 
1876, some digging for copper ore was done near Asa- 
kawa, but without any success. As the road beyond that 
village was called impassable for loaded horses, with 
"eight hills and eight beaches" to cross, we went by boat 
a couple of leagues to Mugi, passing near the rocky shore, 
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Qoder low hilU with many cWfb, uppMrantlj of Kamoiko- 
tan dark brown and dark gray shales. Thenoe sending 
the baggage roand by boat we walked two leaguee and 
a half to HiwRSA by a path among rather low hills, cross- 
ing a cou])!o of passes aliont oOO feet high, ami passing 
exposures of the same dark brown and light 1)ro\vn hard 
shalea and then of the gray, pai'tly buif, grit again. 
Thenoe our road went northerly, soon among high hills, 
OTOr passes 300, 600, and 350 feet high, with many ex- 
posures, at first of the dark gray grit, dipping at one point 
abont 65° south 20° west, then of the dark brown hard 
shales, then of flaggy grit with a dip of 65'' north 20° 
west, then of red shales and liagu (near the village of 
Kaneuchi), then of the flaggy grit with here and there 
shales, past Kuwano in an alia vial plain, and then down 
a river bank with low hills to the left and many exposures 
of the grit to Kamiarai or Nagaike. Near Kuwano they 
told as that lime was obtained at Tsunomineyama, one 
league distant. Then our road went northerly across a 
pretty large river and over a very wide alluvial plain six 
leagues and a half to Tokushima, the principal town of 
Awa.- la fche town itself, at the Kompira Temple there 
there was a. small hill with oliffs of dark green very 
qaarlsose tale schist dipping 20° north 10° west. 

Tlie branch Prefecture office at Takashima showed 
us specimens of the rocks and minerals of Awa. There 
was copper pyrites fine grained, apparently liko all 
the copper ore of Sliikokn, and generally impuio with iron 
pyrites and associated with talc schist, from four places 
in Oogoori, two in Mimagoori, two in Miyoshigoori, ono 
in Nagagoori, one in Kaifugoori and one in Miyoosaigoori; 
traces of black shining coal from two places in KatBuura- 
goori and one in Nagagoon ; traces of stibnite from Naka- 
mura in Kaifugoori, where there was a mine ; gray ineta- 
morphic limestone from four places in Nagagoori, and two 
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in Kfttsunragoori ; tale schist from three places in Mima- 

pjoori, one in Miyoshigoori and one in Miyootoo|ifoon, 
(lark chocolate, brownish black, grayish bhick, or black, 
fipparontly Kamoikolnii shales from two placcB in Nnga- 
goori, two in Katsumagoori, one in Kuifugoori ; and 
plasma from Ooi village iu Nagngoori. Noue of the copper 
mines seem to be very promising ; and none of the coal 
at all workable. The rooks appear to belong almost wholly 
to the Eamoikotan series. 

From Tokashima I went northerly throngh the wide 
alluvial plain and across a conple of wide month branches 
of the Toshino River, the principal stream of eastern 
Shikoku, to Oknzaki, ou tlie seashore ; passing the last 
part of the way some low hills on the left, and finally on 
the right too, with exposures of brown Kamoikotan shales 
and geeenishgray grit flags. Thence we crossed in a junk 
three leagues easterly to Fukura on Awajt Island ; passing 
at both ends of the voyage dark brown cliffs of similar 
rocks on our left ; and midway not far off on the same 
side a famous and much dreaded whirpool caused by the 
currents at certain stages of the tide in the narrow strait 
between Shikoku and Awaji. From Fukura we went by 
laiul across the island north-eanterly five leagues and a 
lialf to Sumoto by a pretty level road, going almost at the 
start over a pass about fifty feet higli, and then over a 
broken country on the head waters of the principal river 
of the island^ in a broad, for the most part gently sloping 
valley with high hiila in the distance. The rocks exposed 
were at fifst dark brown Eamoikotan shales, with a dip 
near the pass of 35** sonth 50° east ; 1ml beyond that there 
were few exposures, and they, near Nakasnji (about four 
leagues from Fukura) seemed to be of conipara lively 
recent age (perhaps of like age with the Ilornmui or 
Tof^hibcts rocks), light greenish gray and brown, soft 
sand rock and clay with silicified wood, dipping 20° north 
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20** west ; and near by 2&* south 57^ eMt i yet still nearer 
ntitX beyond Nnlcasnji the dark brown sbales were exposed 

a<.'ain. From Sunioto I •\V!ilko<l over tho low liilla aiul 
nioiif; tilt' sensliore two lea;^nie.s and ii Imlf eastorly to 
. Yum; passing numerous exposures of Kaoioikotuu rocks, 
at first very hard sand rock wealbcrcd dark brown and 
greenish gray, shaly, coarse, gritweaiheriug brown, rather 
bard, with bean size quartzite pebbles, dipping 55^ south 
25° east, and again, near by, 75° soutli 70° west ; tlieu 
light gray crumbling arkose maoli resembling crambling 
granite ; then coarse pebble rock with qnartzite and bard 
grit pebbles ; then dark brown aud dark gray hard shales 
dipping, for example, 35° south 50 ' cast, with very hard 
gray grit flag. From Yura wo crosHod in a junk throe 
leagues easterly to the mainland of Nippon at Kata, iu Kii 
province ; passing more of the dark gray and brown shales 
and flags on Aw^i and on the souttiern end of the large 
island with low hills in the strait. At Kata too there 
was a small hill with a cliff of hard dark gray ^moiko- 
tan sand rock and dark brown and blackish gray hard 
shales, dipping 35° south 15° east. From Kata our road 
ran easterly three leagues to Wakajama, over a pass 
scarcely To feet high "and across a wide alluvial plain, with 
only (M1P or two exposures of dark brown Kamoikotau 
shales. In the plain there were very many shallow wells 
with sweeps for watering the rice fields. 

The Prefecture at Wakayama showed us specimens of 
ores and rocks from different parts of ihe proyince of Kii. 
There was fine grained copper pyi ites, generally impure 
with iron pyrites and sometimes associated with tale schist 
from foui" places in Tiagoori, all worked a little, two since 
1874, one since 1878, aud one, the hesi, at Marnyama, in 
Gosho village, sinco 1863 or 1864 ; also from two villages 
iu Nagiigoori, one with a small mine since 1873, and the 
otlier without any ; from one place in Hidakagoori, work- 
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ed from 1876 to 1878 and abftndoned ; and two in Naga- 

SAgoori, both abandoned. There was blacic ftbinin^ conl, 

parHy bituiuiiious ajid tjood lookinc", ]i.'utly aiilhracif e 
ami intliei" iiiijiiirt' with sl;it*\ (rom three })hicc's iioiir 
together (perhaps half a h?ajL;iie a])art) in Minogoori, 
where the bed U aaid at one place at least to be tliree feet 
thick. Tiiere was stibuitre from one plaoe iu Hidakagoori, 
said to be 0.6 ft. wide and to bare been discoyered iu 1870 
and mined in 1878 to a length of five fathoms, with five 
holes. 

Tliere were traces of galena from one place in Muro. 

goori, said to have been discovered in 187.5 and worked in 
1878. There was dark gray uie(anior[)hic limestone from 
two places in Amegouri, and ouo in Aritai^'oori ; two of 
kaolin from Aritagoori ; and one of dark green steatite 
from Miuogoori. There Are said to be 62 mining places 
in the portion of Kii that is under the Wakayama Frefec- 
tare, of which 22 are worked ; but they are mostly very 
small. 

From Wakayama we went through the wide alluvial 
plain by a good road easterly and north-easterly for a 

league or more nj) the loft bank of a broad but nearly dry 
stream and at length across it to Yamagiichi ; then 
northerly a couple rf league?; across a mountain range 
by a pasr? about 7(H) tcct high to Sliindachi, in Idzunii, 
seeing many exposures of dark ^reenisii gray mctauiorphic 
grit weathering dark brown, \\ ilh dark brown shales in- 
terbedded, dipping tor example, 50' north So cast, 
70° north 80' east and GO" south 85'' cast, and further 
on 75'^ south 55 east and 70 south 15"^ east. Near Sliinda- 
chi there were exposures of light giay soft/ shnlos like 
those of the Tosbibcts Group, about level. Thence the 
roftd went north-easterly, not far from the sea shore on 
our left seven leagues and a half through n very wid- 
alluvial plain, with many shallow wells for watering the 
rice iieldsj to Sakai. 
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The Prefeetare there showed ns Bpecimeos of rooks 

and miiK rals fVoin Yainato, Kawaclii and Idzuiui. From 
Sakai, (here was tine grained copfjcr p}M-itos, j^eiierul]y 
iuipiiio with iron pyrites, sometimes witii (ale Hchist and 
often quartz and occasioually tracos of calcile, from 26 
places in Yoshinoi^oori j and in traces from three places 
iu Kitagoori ; besides traces of malachite from two other 
places ill Yoshinogoori. There was a little fine grained 
cinnabar in quartz from Komagaeri, and some black, shinl 
iiig bonjr looking coal from Kandnui ; both in Kitagoori- 
Prom Kawachi, there were small garnet «;rains (used for 
cutting au»l poli.sliiiii; (juartz) troin Yamada iu Furniciii- 
goori ; dark Ih'owu liiirous lii^uito iUnn Saiagoori ; anil an 
account oi' the di.scovorv of some oil gas in a well at two 
places iu Fushie village, iu Wakaigoorl, about May, 1877; 
apparently an uuimportaut afiair. It was said there were 
iu the three provinces under tbe rule of the prefecture, 77 
mining places, of which 48 were merely trial diggings and 
29 were miuiug leases. Of the 29 leases, 24 were for 
copper, two for cinnabar, two fur coal, one for antimony ; 
and of the 48 trial j)lnces, 40 were lor copper, three for 
cinnabar, 2 for coal, one fur silver and lead, one for gold, 
one lor oil. 

From iSakai wo went northerly near the seashore through 
the verj wide alluvial plain, tliree leagues to Oozaka, in 
Settsu. The city government there showed us two speci- 
mens of very poor looking copper pyrites that had been 
dug in its territory, one with a little zinc blende and the 
other with a little galena and both with qnarlz gangue. 
Both places are in the village of Hngitani ; and after an . 
unsuccessful trial they had been abandoned in 1877. It 
was said however tliat thero were tiirce other })lacos still 
worked under mining Icase.-^, ihuugh none prolitably. 

We went l>y rail road through the alluvial plain eight 
leagues and a half westerly to Hiyoogo, with views to 
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cnr right of ratiier low Bo^auins^ eTidenil^ aade op of 
Kain<*:k'taa r^cV* w-t's t j« •w^!t»r ^lown earth expo- 
sores tu At come i • :ii . r ;i- . .J jmujltc ur •Jcr.iic ; 
which vre f** ir, 1 exp<'-t i year ibeNu:;«. iki ^ni'^rtW. back 
of the town, wi h a lip of 60 scat'! 30 ea^t. At the 
\l'r<}*)d<* Pretecture we saw a tew rc-ck and ore specimeafl 
from Settio, Awajt, Haiima mi.J Tajima. Tliere was 
fine grained oopj^er pjrite» mo^tlr with qoartz gangue 
from Harima : three plaees iu Takagoori ; one in Sbikito- 
goori, with arseuopyriie and tale achidt ; oue in Shisoo- 
goori ; and one in IsMtgooi t, with galena ; likewise from 
Scttna : two places in Ya^><?goori ; one in MiikogcM^ri ; anJ 
oti»j in Kawjibep:''K>i i. Tiiere w.'i- u\%o black .sliiuhig coal 
from ()U(t |>lace in Yiibci: 'Ori, apr.nreiitlv not reckoued 
workable; uud oue in Awaji, uear the iiortbeud of the 
iiiiand, lately disjcoTered and supposed not to be at all 
workable. There was gray Kamoikotan liiiestone from 
half a dozen places in Jiudoogoori, Harima ; and from one 
iu Bjtwabegoori, Settsu ; and coarselj crystalline caleite 
from one place in Iwaigoori, Harima. There were dark 
gray steatite and dark brown slialeA with pyritc, Kamoi- 
kotuu rocks, from Xiii>hiu)a, uu ialatid off the southern 
end '>f Awjiji. 

From Hiyoo^'o we went by rail road, through Oozaka 
n^'fiin, to Kiyoolo in Yaiiiashiro ; most of the way still iu 
the wide alluvial plain, but with some low hills and 
highor groand, perhaps of Old Allaviumy on the left or 
on the road ; and with low mountains further to the left 
with brown exposures of crumbling granitic rocks or dark 
gray Mlialos. Afc Klyooto we were shown by the city 
l^oveiinnent rock spccitnens from territories in Yaiiia- 
f<bir(», 'I'aniba and Tun^o. There was dark grnv compact 
or iiuo-grainod Kamoikotan liucstoue from YamaMhiru : 
eleven places in Olagigoori, uino iu Kadouogoori, four in 
Tsudsukigoori, two in Ujigoori^ and one (dark red) in 



Digitized by Google 



—211— 

Otokunigoori ; aud from Tamba : two places (one of them 
light gray ) in P^minigoori, one (light gray) in Ikaruga- 
goori. There were met amorphic line grained shales used 
for whetstones, of various colors, light or dark greenish 
gray, light lirown, red, pale red and tea color, from 16 
places ill Kadouogoori ; and similai* Kamoikotan Bbales 
from one place in Ujigoori, one in Kuwadagoori (Tamba), 
eight in Funaigoori. There were 18 epecimena of porce* 
lain clays from Doosemboo, in Sagaragoori (Yamashiro); 
and one from Otagigoori. There was talc schist from 
one place in Tsiulzukigoori, one in Amadngoori (Tamba), 
one in Ikanigagoori, and one in Yosagoori (Tango) ; and 
serpentine from two places in Ikarugagoori, aud one in 
Yosagoori. There were syenite and granite from one 
place in Tsutlzukigoori, one in Kuzegoori (Yamashiro), 
one in Taknnogoori (Tango). There was fine gitdned 
capper pyrites, mostly mixed with iron pyrites, from the 
Kanasaki mines and (with galena) from the Nobara mines 
both in Kasagoori (Tamba), both mentioned in the report 
for IbTH ; aud from four other places in Kasagoori and 
one phico in Kumnnogoori (Tango). There was magnetic 
iron sand from three places in Yosagoori (Tango). There 
was graphite with talc schist from Kasagi, iu Sagaragoori. 
There were also a number of specimens of clays for plas- 
tering and of soils from the alluvinm ; and of river sandSi 
almost wholly of Kamoikotan materials. We were told 
moreover of a very little oil gas that issues from a hole 
six feet deep in a rice field at Omnro, in Kadonogoori a 
league or two from Iviyooto, and burns with a blue flame 
when kindled ; but it is probably unimportant. 

The season was very late aud inclement, and without 
making any excursions in the interesting neighbourhood 
of Kiyooto we pushed on to Ootsu, in Oomi, about three 
leagues easterly, first across a pass a couple of hundred 
feet high above the town, then through a gently sloping 
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wide TBllej and then acro€8 anofcher pass 200 feet still 
higher jnst short of Ooteu nt the sonth-weslern conier, 
of Lftke Biwn. At ftiid beyond the first pass there were 
many txpoMnes of ilaik biowii, and gi jiy Kamoikotaii 
shales dippiii<jr, (ov exuuiple, 45^ north 10^ weat ; and I 
had seen similar shales in the eastern edge of Kiyooto it- 
self at the KiyoniiUzu Temple. Near the second pass 
also there were manj exposures of gray and biaclc« bard 
Kamoikotan shalos, with a dip of 4>S^ south 45^ east at 
the north end of tlie newlj begun railroad tunnel. The 
Prefecture at Ootsn showed us a few minerals and rock 
specimens from Oomi and Wakasa. There were three 
topaz cry.stals, from Ootaniyania, in Sato vilia^e, in Awa- 
dagoori (()i>nii); one of ihoin 0.3 ft. ucioss, nuu-li Ihiwed 
inside, but \vilii somo pretty large purts clchr, nearly 
colorless in the middle, white on two corners palo reddibh 
longitudinally and and pale brown transversely ; one of 
them of egg size, slightly brown and much flawed inside ; 
and one of nut size, pale green. Fine e$pecimens from the 
same place were also shown at the Exhibitions of Uenoj in 
1877, and of Paris, in 1878. The precise place where the 
topaz was found is said to be a secret. There were also smalt 
(0.05 ft. and 0.08 fl.) inipoi fect ,-^uioky (piat iz {'lystuls 
and laige (0.1 ft.) greeiii>h sihiiy mica {)latc.s and a 
fragment (O.l ft.) of a pale rrdili.-?!! feldspar crystal fioni 
the same place; showing that the topaz (like tlio iiiio 
quartz crystals of Kai) probably occurs in a vein in 
granite. From the same village too there was n plate of 
pale brown mica about 0.2 i\. square, with traces of pale 
green tide. Also from Oomi there were : traces of mala- 
chite from Sngaura, in Asaigoori ; line grained galena, 
pure looking, in lnni])H uj) to the size of a double fist, 
from Mandokoio in Aiclii'Mjuri ; blark, .^lijihllv .-iiininij 
ilull brown, fibrous ligiiilc Iwaiii', in Kooga^^oori, 

and li om Hirako, in Kaiuooguuri j uud gruy iiuc grained 
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marble from lahiyama in Shigagoori, and from Kitahaia, 
in Gamoogoori. From Wakasa there, was washed silvery 
mica in small spangles from Nekogawa, in Mikatagoori ; 

and some l>lister copper aiicl greeu vitriol ami ferruginous 
ore from Nciiii in Ooiiftiori. 

From Uot.'su wc went with a nciirly level road, tlie Too- 
kaidoo, round the southern end of Lake Biwa and across 
its outlet there, and easterly through a wide alluvial plain, 
just south of the Mikamiyama of perhaps 800 feet in 
height (from some points of view rather conical, but ap- 
parently of ornmbling granitic matedals, such as are 
exposed also on the hills near the right of the road), to 
Ishibe, six lengiies and a half, where dark blue compact 
Kuiuoikofun 1 inu'sloiic i.-4 qiiurried, dippint^ 6o^ luuth 1.3'^ 
wcMt, without f\»ssil^^, as.it seemed, L:iko Biwa with its 
mineral north-easterly and south-westerly direction appears 
to be in the maiu about jxirallel to the general strike of 
the Kamoikotan rocks that wholly surround it, and to he 
upon the outcrop of soft crumbling granitic rocks or 
Kamoikotan shales Uiat have been comparatively easy to 
scoop out, as already suggested (in the report for 1878) 
in regard to the deeply indented seacoast of similar 
materials between Tsnruga and Miyadzn (see p. 39). 
From I.shibo our road went cast-sonth-casterly three lea- 
gues to Minakuchi passing midway a number of exposures 
of crumbling granite, aud before that, many of granitic 
sand. From IMinakucbi the road went still east-south- 
easterly gradually ascending in a pretty flat valley passing 
at the end of a league or so, near Omba, an outcrop or two 
of light gray, hard Kamoikotan sand rock veined with 
black lines ; and in a couple of leagues more, at Matsuno, 
just short of Tsnchiyamn, one of greenish gray, hard fine 
grained ([uartzito ; and in another leagnt* a( the luuiiana 
hill, some 900 feet above the so:i, there were exposures of 
greenish gray aud brown, level shaly sand rock aud coarse 
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pebble rock with ft soft sandy matrix, apparently of the 
lirown coal formation. At tlic small villaj^o of Innliana* 
just beyond, we wore told of an old leail mine at Knro- 
taki two leagues to the oast, high up iu the mountain, 
deep iu the snow. The country rock was raid to be black 
and very liard indeed, probably Kamoikotan qaartzite. 
There was but one vein, about 1.6 ft. wide at the widest 
plaoOf about yertical, with a strike about east and west, 
and worked on two sides of a valley. The mine is about 
20 fathoms long. There was some mining^ done there 
about 1871, for a couple of years ; but it was abandoned, 
as it did not pay ; and in July, 1878, it was begun again, 
to be suspended, however, during the winter snows. The 
lead is said to contain three per cent, of silver. 

The road from luohana was hilly in a broken country 
for a league or less to the top of the Shidzuka Pass and 
the boundary line of Ise^ some 1,200 feet above the sea ; 
with a very few exposures of the pebble rock and of the 
hard Kamoikotan sand rock on the way. At the pass 
there were exposures of gray, very quartzose granite, 
partly brown and crumbling. Thence descending rather 
rapidly into l.«e south-ensterly in a hilly, broken countiy, 
with uiauj exposures of the crumbling, brown granite and 
granitic sand ; and with a mountain view where (as the 
inhabitants relate with pride) Kooboo Daishi had to throw 
his pencil away in despair and gave the name Fudesnte- 
yama (Fendrop Hill) to the place ; we came in a couple 
of leagues from the pass, or in four leagues from Tsnclii- 
yama, to the town of Seki. There we left the Tookaidoo, 
which turns towardr^ the east, and kept on south-easterly 
half a league or so to Kusuwara, still descending in a hilly 
country, and passing exposures of the greenish brown soft 
sand rock of the brown coal formation. 

Thence 1 turned aside half a mile north-westerly to see 
a 'small coal mine at Hagiwara, about 300 feet above the 
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sea. The rock exposed there in the bank of a small brook 
waa hard grey sand rock weathering dark brown, witli 
some gray shales, exposed to a thickness of some thirty 
feet, aad dippiug 35° uorth 80^ east. The sectiou near 
the eoal was given me roughly by the miners as follows, 
from above downwards : 

Fe$t, 



Hard (satid) rock — 

Soft greenish gniy slmles, altout 0.50 

Slalo or black .slmle ("gichi") 0.70 

" Soft coal," about 0.40 

Slate 0.40 

" Good ooftl," about 0.75 

SUite 0.40 

Good ooaV* about 0.75 

Slate 0.40 

" Good coal,'» abont 0.75 

Hard [sand] rock — 



5.05; 

but in ail, from the upper coal layer to the bottom, 2.7 ft. 
or 2.8 ft., including the slate, sometimes 3.0 ft., some- 
times only 2.0 ft. At about 15 fathoms in from the 
month of the adit I measured the coal 8.75 ft. thick in- 
cluding the slates; and that was a thick place. The upper 
layer of cohI there is about 0,8 ft. thick and the bottom 
one 0.2 ft. ; the upper slate is about 0.() ft., and the two 
others lliiu (one of them concealed by tiniboi inp^). When 
the n)i(Mlo layers of coal are thick the lower one is thin to 
correspotid. Perhaps the whole thickness of tlio better coal 
may be taken in general as a foot and a half or including 
the npper soft coal about two feet. The coal bed is said 
to be risible half a mile (abont ten choo) distant to the 
south on tiie other side of the hill, and also a furlong or 
two to the southwest. Tbe conl is black and shining. 



t Digitized by Google 




The first rnininp done here wns from the second to the 
uiutk ninnti) in 187o or 1876; fait it iUd not pay and 
was abandoned. ^ In May, 1878, it was taken up again. 
Tiie mine is a very low adit about 15 fathoms long, with 
about twenty fathoms of old abandoned workings beyond 
that. There is mining to a depth of about 15 fathoms 
below t!io adit, and to a height of about 17 fathoms above, 
to the snrfnce of ihn f];rouml. There is u set of three 
li.unlioo pumps, eacli four fiithoms long. It is said that 
at times as many as tiiirty men are at work digging coal. 
From M«y, 1878, to the end of the year about 600 
piculs of coal were mined, and carried away $ 
and it sold at Oozaka, they say, for $26 or $26 a 
hundred piculs (say $4.80 a ton). It is. carried by hand' 
. carts to Tsu, five leagues and a balf^ for seveu cents a 
picnl (or bag) ; and from Tsu to Oosaka by junk for $8 a 
hundred piculs. There would seem then to he a chance 
for a little profit, in spite of the tliinnoss of tliebed and its 
poor quality. It would be best to make a geological and 
topographical survey of the whole place, and see there- 
by whether the bed could not he worked for a considerable 
time without pumping, and whether there is enough to 
justify a tramway to Tsu. .Even carrying in horse 
waggons, if the short distance from the mine to the main 
road at Knsuwara were made passable, would save a large 
part of the seven dollars a hundred piculs now lost. There 
is said to be a coal mine now idle, not far ofi', near liiuo, 
iu Oonii. 

lieturning to the good, mniii road wo followed it Rtill 
south-easterly to Tsu, at first descending a little rapidly 
for several hundred yards, and then by degrees very 
gently, and at length trnversinga very wide alluvial plain. 
The Prefecture there showed us a number of specimens of 
of the rocks and minerals of Ise, Iga, Shima and the 
small part of Kii that is under its government. Thera was 
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copper pyrites (tiiio grained and apparently mixed witii 
iron pyrites, and in one case associated witli magnetic 
pyrites) from four places in Ishidznre village, luabegoori, 
lie ; and from tbree places (iwo of them course grained, 
with talc) in Yoojikawa Tillage, Marogoori, Kii ; and 
there were traces of malachite from three places iu 
Ishidzure. There were traces of galena (mostly fine 
grained, and associated sometimes with talc, quartz or 
maguetic pyrites) from six i)Iaces in lishidzure, niul fVom 
one in Yunuula-goori, Iga. There was black sliining coal 
from (lie Hagiwara minea (above mentioned) ; and dull 
blaci( coal from Kusuwara near llioni ; black and shining 
coal from Koobeyama, Ahaigoori, Iga ; dull black bony 
coal from Shimagahara, Ahaigoori ; and it was said that 
the Kii anthracite, already spoken of at Wakayama, 
extended across the line iu Murogoori, in the part of the 
province governed from Tsu. There was magnetic iron 
sand from Adashika viUagc lu .Mui > ^ax-i i, :uul from Na- 
barigoori, in Tgn. There \v:i,s gray Kumoikotau limestone 
from Ise : four places in Wutaraigoori, two in Inabcgoori, 
in litnkagoorl, from two in Murogoori, Kii, and li'om 
one in Ahaigoori, Iga ; and there was concretionary 
limestone, probably of later age, from throe places in 
Ishidzure, and two in lilakagoori. There was talc or 
steatite from one place in Ichishigoori, Ise ; one in Inabc- 
goori, Ise ; one in Kabarigoori, Iga ; three in Igagoori, 
Iga ; and serpentine from one place in Tooshigoori, Shima. 
There was mica schist from uno [)laco in Kuwanagoori. 
There was granite from one place iu Ichishigoori ; ono in 
litakagoori ; ouo in Miegoori, Iso ; one in Inabegoori ; 
four iu Nabarigoori ; There was fossil wood (called 
amoregi," and similar to wood so named near Seudai) 
from Ishidzure ; and there was a little pale green and 
greenish brown and white fluorspar from Ishigureminami 
Tillage in Inabegoori. There were blackish hard Kamoi- 



kotan slialcs from tliree plncos in Inabogoori, and from 
one in Icliishi^ooi i. Tlie were also many specimens of 
lilo clay, wall p'astering clay, sands for sprinkling on wall 
plaster, mica for wall paper, grayi.sh kaolin aud teri'a * 
cotta earth (particularly used for the famous Kuwatia 
terra cotta, called Banko " from the name of the 
original maker). The principal mine within the limits of 
the Prefecture is a copper mine at Yoojlkawa, Murogoori, 
Kii ; and it is said to have been worked from the Hooreki 
period (1751-63), to have been abandoned about 1852 ; 
and then worked again since 1872. Inabegoori is reckoned 
the richest district of Iso in useful minerals , and at 
Isliidzure there was a mine worked under lease for silver 
and lead from the Teushoo period (lo73-9i) ; often 
abandoned and taken up again $ and now worked since 
about 1876. 

From Tstt we Iravelled northward twelve leagues and 
a half near the sea shore, through Tokkaichi (whore wo 

rejoined the Tooknidoo), to Kuwana. The road lay 
wholly in a very wide alluvial plain ; hut near Kuwana 
we passed some low hillsi perhaps 100 feet high, near by 
on our apparently made up of greenish gray shales 
like those of the Toahthets Group, At Kiiwana they told 
us that the clay for Banko ware or terra cotta came from 
those hills just south of the town ; that the ware was first 
made by Banko about fifty years ago, who was succeeded 
by Yusctsu ; and that there are now three houses that 
make it there, with three or four kilns. Somjc of the 
pieces are very ornanieutal ; aud some extremely ihiu, 
so as to be translucent. 

We went by river boat northerly two leagues to 
Maegasn ; and thence seven leagues easterly throngh a 
very wide alluvial plain, near the sea shore at the 
northern end of the Jaq Gulf, across several streams, to 
Nagoya, in OwaiH. The Prefecture there showed us a few 
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ininernl and rock speoimens from Owart and Mikawa : 

and information M'as <jiveii al)ont i\\e potteries, the 
principal iiidnslry connected witii numerals, both porcelam 
(sctoniono or ishiyaki) and terra cotta or roiigli pottery 
(tsnchiyaki). Tliere are ninety houses that make porcelaia 
ill Seto village, in Kasugaigoori, Owari, five leagues and 
a half northeafit of Nagoya^ the village that began the 
manufacture about a hundred years ago and has given its 
name to all such ware throughout the northeastern part of 
Japan) ; and fifty houses tliatmake tsnchiyaki, which was 
begun there 600 or 700 years ago ; and there are others 
that make porcehiin at Akadzu, a short league cast of 
Soto, and some at Sliimoshinano and Midzuno. But these 
smaller places learued the art later from Seto, and their 
tsucUiyaki kilns are more uumeroutj than the ishiyaki ones. 
They produce at Seto $120,000 to $150,000 worth yearly. 
The Seto porcelain is also called sometsuke from its blue 
color. The blue was produced by earthy cobalt that 
covered the peasize pebbles of quarts in a grayish black 
pebble rock or grit found at Seto. The stone was first 
roastcil, and therchy fell readily to powder. It was then 
put with water iuto a mortar, and rubbed so as to separate 
the cobalt from the pebbles and sand, which fell to the 
bottom. The muddy water was poured oflf, and the earthy 
cobalt, now of a tea color, settled to the bottom, and the 
water was poured off. For a fine product the washing 
was repeated several times. It was us^d for coloring 
porcelain in that state and turned Uue in baking. The 
pea pebble rock with earthy cobalt is no longer found, but 
one is found with nut pebbles containing a little cobalt. 
The digging and preparing now costs more than the pro- 
duct is worth and so foreign cobalt called egusuri " or 
" Shiuagosu " is generally used. The best quality of 
the stone for porcelain used at Seto comes from Sanage 
village, in Eamogoori, Mikawa three or four leagues 
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BOiHli-eHst of Seto. A specimen shown was a white, hard, 
uiulocoinpo.^ed, ti irliiiic feld.spar without any visihle quart*. 
But sometimes very dark smoky quartz crystals occur in 
it up to 0.1 ft. in diameler, and a specimen was shown 
about 0.15 ft in diameter. The stone is reduoed to pow- 
der witli a water wliee), washed twice at Sanage and about 
twice more at Seto ; but for rather rough ware they wash 
it less than for the fine. Some of the Seto porcelain is 
made from a light gray stone found there and at Akadzu 
and all through the region. It appears to he an extreme- 
ly fjuartzo-se kaolin, looking like a grit or very coarse 
sandstone, rather loosely coherent and made up of gray 
quarts grains covered with a wliite powder of decomposed 
feldspar. It is pounded up fine by hand and washed ; the 
sand falls to the lK>ttom and the muddy water is drawn off 
and allowed to settle successively in three tubs arranged in 
step form ; and in the third the oand is least and the settled 
mud purest, and that is used. The first of the three is 
the ho.st for strength, and the last of tliem is voiy plastic 
indeed. Tlic three products however arc mixed in the 
proportion of one part of each of the two former and two 
parts of the last ; but the proportions arc a little diflereut 
at different houses and according to the size of the articlos, 
large or small. The first of the three is also used some- 
times for glaxe, mixed half and half with the stone next 
to be mentioned (or the next but onej, which is however 
used in larger proportion or alone for glazing inferior arti- 
cle."*. From Toogoku.san in Kamishidami vilhigc, thoro 
was a nearly pure, snow-white, haril([iinrtz porp'.iyry, mado 
up <»t gja.s.«!y colorlc'i'.-s ([uaitz and snow-wliitc foldspar 
(perhaps mixed with quartz). It is said to he used also 
with good success for mukiug glass. From Sanage, there 
was gray glassy quartz ; reckoned of eqiml quality with 
the last. Both are first broken fine with hand-hammerd 
and then powdered with a water wheels and then washed 
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like the Sanage feldspar. From the village of Kamihacia* 
gawa, in Kasngaigoori, about three leagues from Saimge, 
thera wa? pure white (iq parts a little brownish or black 
from iron), earthy, decomposed feldspar, without anj visi- 
ble quartz, (ind it is likewise powdered with a wnter 
wheel, levigated nud used for making porcelain. In Mino 
n few leagues lo the noi l li-cast they also make porcehiiu 
or earthen ware to the vahie, it is said of $400,000 yearly, 
hut not equal in qimlity to that of Seto* 

At Nagoya they omameot the Seto poroelaia beautiful^ 
ly in the so called doisonnS (or sbippoo) way i and a little 
such work is also done at Toosbima village in Kaitoogoori, 
Owari, At firsts about ten years ago, that art was learn* 
ed from articles brought from China and the ornamental 
work was then only laid upon copper, nud still some is 
made in that way ; but in 1875 it begau to be applied to 
porcelain. The principal manufacturers at present, tho 
Shippoo Company of Nagoya. first began work in 1872, 
and now employ thirty men. Mr. Hara Fuji! also has an 
establishment at Nagoya for such work, where about ten 
men are employed, and ornaments porcelain only. The 
outlines of the design are marked out upon the surface of 
the nnglased Seto porcelain by little strips of thin, narrow 
brass ribbon or flat wire (about O.OOl fr. thick), cut to the 
riffht length, bent to the proper shape, set edgewise and 
held by a paste culled bankuniu." In laying npon cop- 
per, some solder is added with the paste, and melts in (ho 
following baking. A little glazing is theu put ou, and the 
piece is baked about eight hours in a small furnace of some 
2^ ft. in diameter and three or four feet in height, like 
those described in the report for 1878 as in use for the 
Satsuma porcelain. Then still more glazing is put on, 
and the piece is baked again, the same as before ; and so 
with more glazing it undergoes a third baking. By this 
time the brass ribbon is covered up ; and the whole is then 
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polished down by hand with wlictstoncs until tlic edge of 
tlie rihboii comes just to th<^ sniTacc, and looks like a 
golden wire. Soraetiraes instead of the brass a very little 
silver wire U used. The bras-^ docs not very uoticcablj 
tarnish in a number of monibs at least ; but perhaps a still 
better effect might be produced at small expense by elec- 
tro>gUding or eleetro-platiog with silver I he edge of the 
wire, (or with both gold and silver in different parts of 
the design). The polisbinc; down the glaze takes a great 
deal of tirae and manual labor, wliicii mijilit [lerhaps he 
saved in great part liy water power, if whoistone wheels 
were used. In polishing, defects sometimes occur from 
the chipping ofifof ^mall portions of the glaze ; but such 
blemishes are concealed by wax of a suitable color. The 
different portions of the design are filled with glaze of 
different colors ; but the cobalt blue has hitherto been the 
most usual color, though now several other pleasing ones 
are coming very much into use. 

We were also shown a specimen of fine grained copper 
pyrites mixed apparently with iron pyrites, and associaiod 
with a little galena iu line grains, from Oono village in 
Yauagoori, Mikawa. A mine was worked there for lead 
from old times (perhaps 100 years ago), but was abandoned 
about 1872. In 1878 it was taken up again for eoppei*; 
but the vein came to an end, and the working was given 
up. From Dandosan in 81iitaragoon, Mikawa; there was 
brownish black wad, or manganese ore, but impure. It 
is said to bo live feet thick on the outcrop, but to be in a 
place in the mountain very difficult for carriage. Fiom 
Nagakuto village, Kasngaigoori, Owari, there was a piece 
of earthy looking, brown, fibrous lignite, from a bed said 
to be about level and about a foot in thickness, but some- 
times only half a foot, exposed at several places. It is 
mined in the summer season in the rice fields from one 
fiithom to three fothoms deep; and is sold at one dollar for 
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knmmG (1^ (on). It can hardly be workable with 
such a qualily ami thicknoss atul pi i(re, below water level. 
From Nagamiiie village in Nukatngoori, Mikawa, there was 
silvery mica in plates 0.2 ft. lougpiledto a thickness of about 
0.07 f t. It was said that at Inui Tillagei in Kaitoogoori, O wari^ 
tlirongh a wide space, in making drive-wells in the rice 
fields, a toa colored water bnbbled up with gas ihat 
bnnied wlieii kindled. The old Oil Company tried to 
get oil there in 1870, and 24 villages clainicd to yield it, 
but traces of it were fuuiul onlv at (hat one. 

From Nagoya wo travelled rapidly eastward by the 
Tookaidoo through wide alluvial plains or over very gently 
sloping ground, with however some low hills on our left 
about the end of four leagues, with two or three exposures 
of light browD, and greenish gray soft shales, resembling 
those of the Toshibets Group. The small rivers crossed 
here and there and the large Yahagi river in Mtkawa, 
had much brown granitic sand, and it was sometimes to be 
seen on (lie road, for several IcMgne.'e short of that; and 
just hoyoiul Okazaki (on that river), ten leagnes from 
Nagoya, cliffs of brown and light gray, ci uinbling granite 
were to be seen on hilU a couple of lunulred feet high, 
half a mile or so to the right. Half way from there to 
Fujikawa, a town twelve leagnes from Nagoya, there was 
a roadside exposure of grayish white and glassy quartz 
(with perhaps a little feldspar and mica) dipping 40deg. 
north SOdeg. east. At Fujikawa we learned that some 
places near by that were formerly worked for mica had 
been ahamloned owing to a fall in the price of mica. 
Along there wo passed low hills on cither siile; and in 
half a league or more crossed a low pass (perhaps a couple 
of hundred feet above the sea), where there were expo- 
sures of dark brown, partly blackish Kamoikofcan shales, 
partly sandy and micaceous with minute golden mica, with • 
a dip of 75deg. north lOdeg. west. Half a league further 
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on there was another pats, a hnndred feet higher with an 
exposure of level bedded, greenisli graj and brown eoflt 
sand rock liko that of the Tosliibets Group. Thence des- 

cotnlin«r SGiitlv tliroiij'li :\ iiiiIhm* ln'okeii comiti v wcsoon 
foinul ourselves oiiee inoro in a wide jilliiviiil plain witli 
moderntely lii^li nionntuitis to tlte left. But uoar Ooiwa 
village (about twenty lefto;nos from Nagoya), the ground 
booame nneven again and there were a few exposures of 
gray and brown granitic and qnartzilie gravel, and a little 
ofTttie roadi ap{mrent1y some brown fijunoikolan simles. 
From Futagawa (half a league further on) we turned to 
the left from the Tookaidoo, and goin*;; north-easterly two 
leng^nes over gently rising priound, aud passing near one 
exposure ap[)!irently t»r brown weathered gray (juart/.ite, 
we descended abruptly past nunicnnis exposures of k'\M'I, 
brown, gray, red aud yellowish brown gravel anil eartli 
beds to Shinjo on the sboi e of the Hamana Lake, in the 
south-western corner of Tootoomi, a hay nearly shut out 
from the sea by sand bars, Thenoe we crossed by boat 
five leagues and a half easterly to Hamamatsu, the last 
league or so through a narrow river or oanal, with here 
and there low hills not far ofip to the leH; with exposures 
of greenisli gray and brown slniles liko those of the 
Toshibets Gronj). Thence the road (the Tookaidoo 
again) ran easterly througli a witle alluvial plain, ami 
ncross the large Teuriu River; aud at Nakaidzumi (nearly 
four leagues from Hamamatsu) ascending to rather higher 
ground passed an exposure of level bedded fist size gravel of 
fine grained gray granitic pebbles, and again in another lea- 
gue, beyond Mitsukci and half a league still further on, in 
descending, passed other similar exposures ; and then cross- 
ed another wiJe alhi v ial plain to Kakegawa (eight leagues 
from llanianiatsu) . Tlienee it was but a couple of leagues 
further to Nissakai with a low hill to cross, where hard 
greenish gray Kamoikotau shaleti weathering brown were 
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fXposed. Thence we crossed once moro (ius in 187^) 
!he Nissaka hills with exposures of greenish ay hard 
Kamoikotaii shales wcatlicriiig dark brown to Kanaya a 
league and two-thirds ; and then (as in 1877 anil 1878) 
past Fujieda aud through the Uchiiioya tunnel, where 
and for some miles on either side Kamoikotau shales are 
likewise exposed, we came to Shidznoka. 

We arrived there on a Saturday night, aud did not 
wait over Sunday to see any rocks or minerals there 
might be at the Prefectnre. But Messrs. Saginra and 
Ban a few weeks later in passing looked at them ; and 
the oflico there lias lately been so kind as to send ns 
specimens for our convenient examination liere. They are 
mostly buildiug stones, one-half of them very hard, dark 
gray audcsttes containing tricliuic feldspar (probably 
oligoclase), augite, magnetite and sometimes pyrite ; 
doubtless very durable, but difficult to cut and sombre 
looking ; and the other half are tufas apparently like- 
wise andesitio and containing magnetite and compara- 
tively soft, possibly in some cases rather too soft for 
strength. Of nine specimens of the andesitos, from 
Suruga province, fonr come from Abegoori, three from 
Suntoogoori, and one fi'om Masudzugoori, and one very 
vescular ande.site, or lava, from near Mount Fuji iu 
^^ujigoori ; and three from Idsu province all come from 
Kamogoori. Of seven specimens ot the tufas from Suroga 
five came from Snntoogoori (three light grey aud one light 
brown), and two from Shidagoori ; and of four from Idzu, 
three came from Kimisawagoori (two of them light brown 
and light gray), and one from Kamogoori (light gray). 
Such bnililing stones may bo of great importance not only 
to the towns of those piovinces, l»nt even here in the 
capital, if the quarries arc not so inaccessible that carringo 
to the seashore would be too costly. There is also a very 
easily worked greenish gray sandstone like what is found in 
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the Toflbibeta Group of Yesso, that comes from SaDagoori 
in Tootoomi ; but perhaps it would geuerally be rather too 
soft for buiidiug purposes though the speoimen is pretty 
firm. There is n piece of dark brown serpentine, and 
there is one of dark gi cenit^h gray steatite from Tojoda- 
goori, Tootoomi ; an«l ono of Kuinoikotan clnyslato from 
Al)Ogoori, Siiriiga, Tlicre is n little kaoliti, ami there is a 
little sulphur impregnating a light hrown tufa (apparently 
audesitic) from Kamogoori, Idzu. There are specimens 
of copper pyrites n.«-ociii led with pyrite and talc schist 
from three places in Toyodagoori, Tootoomi ; all bat oue of 
them very poor looking ; and tituses of copper pyrites with 
pyrite and quarts from Fojigoori, in Suruga. There are 
specimens of gold quarts with the gold partly visible 
from Aono, in Kamogoori ; and with the gold scarcely 
visible from two other places in Kamogoori j aud ouo 
from Abe^'ourl. 

From bliidzuoka we came very rapidly home by the 
Tookaidoo> passing once more the rather few road side 
roek exposures seen in 1877 and 1878. In the bed of 
the brook just west of Yokosnna village the pebbles were 
dark brownish gray, apparently Kamoikotan quartziie ; 
and in the brook jnst east of that village there were like 
pebbles, but lai get , iUi size, with the addition of some 
light gray, appai ently granitic oiicv^. The pehhlcs of llio 
Btream at the long hridgo just ea.st cf Okitsu wcro mostly 
light gray line grained granitic ones of head size. In the 
cliffs just east of that was exposed pudding roek, partly of 
granitic and other Kamoikotan pebbles, but iuterbedded 
apparently with Old Volcanic andesite and ijnfas ; and a 
few hundred yards still further east near Kurosawa, there 
was at the road side dark brown andesite, containing 
tricHnio feldspar (probably oligoclase), augite and mague- 
tite in a rather coarse grained matrix of apparently 
similar muteriuU. Just east of Numudzu liioro was ez- 
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posed sorae clurk brown (weathered doubtless from 
greenish gniy), pebbly tufa, level bedded ; aud at the 
begitiiiing of iiie ascent of the Hiikoiie moaatain, some 
levels greeuitfh gray, sofi; tufa like the beds uear Tokohama 
and probably of nearly the same age. At the first hill 
east of Hakoiie Lake there was an exposure of gray, 
slightly vesicular andestte, containing glassy triclinic feld- 
spar (probably oligoclase), magnetito and aiigito in a 
vcsienhir light «;ruy matrix ;antl at the fir^iL road side ([uarry 
below Yiunoto on the way to Sammaibashi a very liglit- 
giay audesite tufa coutaiuiog glassy triclinic feldspar (pro- 
bably oligodase), magnetite and augite in a light gray 
fine grained matrix, apparently of decomposing pumice. 
At Odawara there were some more exposures of greenish 
gray vesicular volcaoic rock, and for a couple .of leagues 
short of Ooiso there were a few exposures of the greenish 
gray, tufaceous sand rock sometimes with fist size 
pebbles. 

After arrival hero (3 Fell., 1879) my time was 
spent in report writing, in helping at the geological 
mapping and at other office work ; particularly in 
writing up the report of progress for 1878, which was 
however interrupted near the beginning for the prepara- 
tion of some rough notes (one-third as much as that 
report in amount) on mines and furnaces in the 
central provinces, for the use of Messrs. Tamao and 
Ol(»ri ou their journey. After the lirst of May the work 
W1I8 done a little more leisurely, since by agreement at tho 
outlet I was to have three months of holidays at any con- 
venient time, and only so much remained of my term. 
Although the work was still too hurried it was less so 
than in the case of former reports, which have only beeu 
written while travellingj or yet more hastily at home ; 
and a little time was taken to look at rock specimens^ 
which had formerly beeu neglected in favor of matters of 
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more pressing importance. I liope before long to examine 
in I lie same way the rock specimens we gatliereil in Yesso, 
and to correct errors tbat doubtless occurred in regard lo 
them wbile in the field ; and pei li:ips mtike in con^equenco 
some olmnj^es in tho limits ol' the Old Volcanic and Kri- 
nioikotau voaka on the colored geoio<^icul tiketuh map of 
tlie Island. 

The assistaiils worked busily upon tlieir maps of Ihe 
oil snnreys, haying before my return begun the re-draw- 
ing of large portions, owing to the fuller and more exact 
information they bad taken the lime to acquire in the 
field last season. The maps in general are on a scale of 
-iijyr>-/y but certain portions near the crowded oil'wells 
liavo had to be drawn on a scale of 3-7777 o» '""^ minntor 
(letail.s of the iiooioj:}' worked cut, n> Tai' as pos-iblc, with 
a great nunilier (if measured di[)s in addilion to the more 
or less imperlcct woU-.seciions. The oil-bearing rocks 
appcnr generally to be in folds that liave axes running 
nearly north-east and south-west ; sometimes so sharply 
wnvhig as lo fonn perfectly closed folds with ihe dip re- 
versed on one fide. The reveled dip is in all cases to- 
wards the nHghbcrii^g seashore, to the north-west hi 
KchijTo nnd to llio south-east in Tooioomi. Hut. the 
strm Inre is slill further cnmplicated hy foldin*^ with near- 
ly north and south axes, which canscs (ho stiike of ihe 
nortli-eastcrly and sout h-'Acslerly set of axes to have u 
wave form, and shows them lo have existed earlier than 
tho north and noutli oncfi. The two sets of axes were 
also observed by us in our Yesso cotil surveys ; and their 
rolntive nge appeared (here to be the same as here, though 
our surveys there did not happen to mako it quite so 
clear. The norlh and south direction alremly remarked 
ill regard to tlin volennin monntmiis of Kinshiu wonid 
tscem likely to ijc ol ihe same laic dale as liic laler foldiiif; 
of the oii-liclUs. Tho Kmuoikotau rocks, which iu Yesso 
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find northern Nippon seem to Imve nearly nordi and sonili 
nxos (i!i<^ rcsnlf np{)iiP!i(ly of much earlifM- foMiiifj; tlian 
iliat (»r I he oil-heai iiig rocks), towarii ceutrai aud weriteru 
Japan have axes (hat gradually run mere nearly north- 
vast and south-west or east and west, but that are yet pos- 
sibly of the same age as the norlhern ones. 

Though the roml skotchinj; including the rock expo- 
sures of Ihe loii«^ jonrney of last year and of other previ- 
ous jonrneys lias not yel- liocu wholly mapped it scfm'i 
proliaMc (li:it il will give a fairly sjil isfaclory means of 
suhilividing the rocks of the Kamoikotan Series, ami pos- 
sibly too of estimating roughly the thickness of the dif- 
ferent partfl^ which no doubt will in all amount to far more 
than the former rough guess of 3,000 feet. The series 
appears to be made up of the following subdivisions, from 
above downwards : 

C. — Hard light brown and gray sandrock, or (puirtzite. 

6.— Hard siiales, partly black and slaty, containing iu 
some places, near tlie boKom, limestone and serpentine, 
talc schist and mica schist. 

a. — Giunite, sometimes syenitic, sometimes diorite, pass- 
ing upwards in some places into quartz porphyry. 

The succession seems in general a natural one, grow- 
ing more and more like sandrock upwards ; first gi anite ; 
ihen quarlz porphyry; then shales, i«lat(^s and schists, Avilh 
limestone and s<erpentino ; then sandrock. The granite 
and porphyry appear from their very distinct bedding and 
the numerous oases noted of included shales or slates to be 
metamorphic, like all the rest of the series. The granite 
contains large quarlz crystab, graphite, magnetite (occnr- 
ing also in all the volcanic rocks probably) ; and is geue- 
rallv much inclined (o crumble so that iho ore (au 
bo worked. The quarlz porphyry and (be schisls coiitaiu 
apparenily the greater part of the gold, silver, copper* 
tin and lo^ ores q.nd iron pyrites (though some of each, 
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except the tin, occurs in volcanic rocks.) The porphyry 
and perhaps the adjoininpr pnrt of the granitic rock contains 
beds of mafinefito. Tho fJGipentinc confniiis chrome iron 
in Buzen. There is a notublo Jilnimlanco of quart/ frrains 
throu^diont almost all (ho Ktunoikolan rock;^, even the 
porphyry, and only exceplinii; tho liniesluno ami serpen- 
tine ; while such viaiMe quartz is extremely rarv in the 
volcanic rocks. The predominance of triclinic teld.'<par 
(probal)ly olin;oclasc) not only in tlie volcanic rocks lunl in 
the diorite but in the porphyry and syenite and piobably 
in the granite too (making it more readily decompose and 
crumble) and the consequent rarity of j>oiasb feldspar and 
perhaps in many large regions a lack of sutficicnt lime jire 
very likely the explanation of the general poorness of 
Japanese soil that some foreign agriculturists have re- 
marked, in comparison with that of western countries 
where volcanic rocks are abundant. 

The seeing of the maps of our Yesso survey though the 
press has been continued, until now lately four more have 
at length been published nince the appearance of the 
General Beport of that Island : namely, a small map of 
the eastern part of Asia, and the maps of the Kayanoma, 
Nuppaomanai and Bibai coal fields ; making fifteen 
maps in all that have been printed. The Ichikisbiri coal 
field is now the only one surveyed of which the map has 
not yet been lithographed. There* remain iu addition ten 
other unpublished maps of that survey ; but as most of 
them are very large, and as they are mainly topographical 
merely and their geological importance is not so very great 
(except some of them in a negative way), they will 
perhaps not be printed at all. 

I have the honor to be, 
Sir, 

Your most obedient servant, 

BEKJ. SMITH LYMAN» 
Chief Geologist and Mining Engineer, 

Kooji Machi, 9th Sept., 1879. 
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Report on Inforuation obtained through Messrs. 

KUWADA AND NiSTITYAMA ASSISTANT GEOLOGISTS, 

Gbological Survey of Japan : by Benjamin Smith 
Ltman. 



To His Excellency 

K. InouEi 
Public Works Minister, 

Sib : 

I beg to report as follows the substance of certain infor- 
mation lately communicated to me by Messrs. T. Knwada 

and S. Nishiyamn, Assistant G-eologists, and chiefly baaed 
on observiitiniiB mndo by thcni in 1878. 

Ivt'SAKUiiA CoppKii Mines, —The Knsakuia copper 
mines are in Katniiarrii^oori, Ecbij^o, now a pan of Fuku- 
sliiiua Ken ; aud are about two leagues and a half iiorlh- 
east of Tsugawa, and about a league and a half from 
tbe Aka Biver. 

The rocks of the neighbourhood according to specimens 
brought back and shown to me are of the Kamoikotan series 
and are mainly white or light gray or pale green oligoclase- 
qnnrtz-porpliyi-y containing sometimes minute grains and 
crystals of pyrllo ami clialcopyrite ; but in some places 
(not as country rock) tliore is a molamorphic nut pebble 
rock of gray and black quartzlto pebbles in a brown 
weathering <,nif, and in others gray sIuiIch (not slnnvu mo) 
are exposed, like those of the small coal field of AkadanI, 
near by, and doubtless of the same age. There are said to 
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be two veiiif, but only one is worked. The i5trike of tbat 
one is north and south with a dip about vortical. The 
width of ore fts stated to me at Tsiif^awa was about 0.25 
feet ; hnt hi the best pohits obeerved by Moasrs. Kuwada 
and Nisliiyama it vrtm 0.5 foot (on level No. 4 of the Sanka- 
kukoo mine); 1.0 foot (in level No. 5); 1.2 feet (in level No" 
6); and on level No. 7, 0.5 foot on one side of a horse 
perhaps a couple of fathoms across and O.S foot on the other 
.'iitlo. Thoy wore tohl tlitit the greatest ^^ illtll wa.s l.o 
feet. The ore is cop])er pyrites associated with pyi itc and 
with quartz pangue ; and is said (o yield (probably when 
carefully washed) 20 or 30 per cent of copper. Tlie coun- 
try rook is light gray hard oligoolase-quarlz-porphyryf 
that contains a few minote specks of copper pyrites. 

The mines were first begun in the Gembaa period 
(1736*40); were worked by the Prince of Aidzn until ten 
years ago ; a Her that by the Wakauiatsn Ken ; bnt since 
187.5 had heoti owned and worked by Mr. Fiirtikawa, a 
UKM cliant of Yodo. Tiiov told me at Tsngawa that there 
were 19 mines; but Messrs. Kuwaduand Nishivania found 
only fourstill worked, auda rifth (probably the Oogiri) anew 
mine tbat bad not yet reached tlto vein. The Sankakukoo 
called also the No. 21 Mine (the only one they entered) ia 
500 feet long, and 170' feet deep from top to bottom, and 
for the npper 130 feet has been worked out. At least one 
of the other three minesis on the other sideof the mountain, 
a longuo or so distant by road. There U no pumpiiiir. 
juid the water is said (o drain away into crevices in the 
rock withftut any deep drainage level. At Tsugawa they 
told me they were digging a new low drainage level called 
the Oogiri with two hour shifts, and that it was soon to 
be finibhed. Tiie rock is so firm that apparently no tim- 
bering at all was used. The drifts were very narrow 
indeed, in the old style, and the ore was earned out on 
the backs of boys, sometimes with serious accidents where 
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Yerf narrow, verticftl shafts have to be climbed up and 
down by means of rude ladders or rather stairways made 
of steps cut roughly in a smnll inclined log of wood, 

accoicliiig to llic n.siial cn.-^loii) (»!' Jajwinese miiicH. Pow- 
der, however, now wacd fur bljistitig. Tlie li>:h(iii{^ is 
done wilh oil in Japanese made himps arranged uoinowliat 
like the Freocli mine hunps, but smaller. 

The ore is broken up by hand auU washed in the ordi- 
nary Japanese methods. The ore is then roasted in iron 
pots holding 300 katnme of ore, and 1^ tana of wood (one 
tana there is probably 5x6x2 feet). There are 75 such 
pots. The men who hare chargo of the roasting »re said 
to snlTer much from tlie sulphurous smoke, and to be in 
C(»nsequencc very short lived. The n a^:ted ore is smelted 
to coarse copiicr (arndooj in two lieaiilis ; and the ehargo 
for each is i 00 kamme of roosled ore aud 150 knmmo of 
cliarcoul. The coarse copper is sent to Yedo ou horse- 
back. The ciiarcoaL is brought to the furnace ou the 
baclcs of men from the monntaia aud from across the 
mountniu a league in all directions, and it is expected 
that in five years it will become very scarce. 

According to returns mnde to the Government Mining 
Ollicc lor Dteeiiiljei , l87(>, the ore on hand at the begin- 
ofthe month was 1 1,2 1 0 kaunnc, the ore mined during the 
month was 8,890.25 kamme, (ho ore smelted during the 
mouth was 10,457.73 kamme, and liio ore left on hand at 
the end of the month was 9,642.52 kamme ; and iu the 
same month the coarse copper produced was 2,981.1 kam- 
me (or 187^ piculs), which was sold for $3,312.33 (or 
$17.66^ a picul) ; aud tho number of working days was 
31 iu the mines, and 31 at the furnaces ; and the number 
of days* work was 3,604 for (lie mining (probably includ- 
ing tho washing), ami (}2<iA for the smelting, or 1,227.4 
days' work (making the number ot" workers average 116^ 
for the miuiug aud 19f for the smeltiug or 136 in all) ; 
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and ilio expenses wore $1,482. .58 for the mining and 
$420.92 for the smcltiii-r, or $1,903.50 in all ; besides a 
tax oi' $4,347. Accoi diii); to statements made at the iniites 
the average moDthly production of wa«bed ore at the time 
of the visit (4th September 1878) wns 6,500 kamme ; and in 
1876 the whole yield wns 1,496 picnls, worth (at Yedo) 
$26,928 ; in 1877 it was 1730 piouls, worth $31.140 ; in the 
first half of 1 878 it was 860 picnls worth .'^ 1 .1,480. There 
were at the time of the visit in all 1 H.3 workers, namely : 
50 miners in flie new mine ; 38 miners in the four old 
mines : 25 boys (from 12 to 16 years oltl) for carrying 
ore ; 40 men for roasting the ore ; 10 smelters, men ; 30 
women for powdering and washing the ore. There mast 
be some in the office besides. At Tsugawa they told roe 
that tlie whole nnraber of workera indading the charcoal 
burners, was about 500. 

The wood costs sixty cents a tana, and the oharconl 25 
cents for 10 kamme. The washed ot*e is reckoned to bo 
worth $S.37]^ the 100 kamme ; ami the cost of smelting 
300 kamme of it is saiJ lo i'o .'^ll).(il ; or piohaldy these 
are the rates reckoned in the accounis between the mine 
owner and the miner^t who lease portions of the mine. The 
carringe of the coarse copper to ITedo costs 90 cents a pi- 
cut. The wages of the workmen are 12 cents a day and 
and seven goo of white I'ice (worth probably six cents) 
and 40 me ofmiso (worth probably throe quarters of a 
cent, making the whole pay I8| cents) ; and the women 
and boys have about one-half as much. For example, for 
powdering one ^lioo of ore the pay is .^0.00() ; or for one 
too, about n day's work, six cents. For mining five feet 
in length by four in height and two feet in width iVom 
eight lo thirty dollars are paid. The coarse copper is 
said to sell at Yodo for about $18 a picul. 

They said at Kusakura that Ihe-iuiuos were at present 
yielding a pretty good profit, though a groat outUiy was 
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noodctl for improvements, and in live years fuel would be- 
came very scarce. The profi.t liowcvei' is said to come iu 
great part from the mine owner's store, where the ueces- 
saries and comforts of life are sold to the working men. 
The owner however wishes to sell the mines, and there- 
fore is probably disposed to make them appear qaite as 
profitable as they are ; and he complains particularly of a 
lack of capitiil. According to the retnrns to the Mining 
Office tlio yield of coarse copper in December, 1876, was 
28rr per cent, of liie ore smelted, a liinjlily iniprobaldc re- 
sult, since pure copper pyrites contains only 34^^ per cent, 
of copper and the yield at other Japanese mines with like 
ore and like methods is only about twelve or fourteen per 
cent, of the washed ore. The statement that 6,500 kamme 
of washed ore was produced at present monthly, would 
give the wholly impossible yield of 35^ per cent., unless 
in smelting more ore was added from the reserves, which, 
however would seem likely by this lime to have been ex- 
hausted since December, 1876, at the liigli rate they were 
then drawn upon. In any case the monthly yield of ore 
since that month would seem to have diminished by over 
one-fourth, while the yi dd of copper has increased 
by about one-fourth, though very constant through 1877 
and 187^. It is clear that there are some gross errors 
in the statements, and it would appear that the yield 
of copper was overrated ; for with two hearths only aud 
a dnily charge of 100 kamme for each, the amount of ore 
sniL'hcd monthly, even without any days of rest, would ho 
only about 6,000 kamme. Moreover 30 women wlio pow- 
der tho ore, even allowing for no days of rest, would at 
one too, or half a bushel, or say 92 lbs., a day each, pre- 
pare in all ouly 10,000 kamme a month ; and it must be 
very safe to reckon that the whole product is really not 
two-thirds of that. Supposing the monthly consumption 
of ore to be only 6,d00 kamme, and the yield of it to be 
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about 12^ per cent., there would be about 800 kamme or 
50 pieub of copper produced monthly, worth, at eighteen 
dollars a picul, $900 ; or in uyear $10,800. The fuel for 
the same ore at half a tana of wood and 150 kamme of 

charcoal for every 100 knniino of ore would amount to 
$3,1 oO :i year, anil I lie Ciin inge of ilio copper to market 
would cost $540 ; the cost of tlic <'il and ])OW(lcr and 
tools used in the mines, wiiicli nonld amount probably, 
as at otlici* mines (namely powder 80 ceuls, one shoo of oil 
35 couts, tools say 90 cetitt}) to about two dollars a month, 
for each miner ( neglecting the carriers ), or say $176 
for them all, or $2,112 a year; leaving not more than 
$5,000 as the yearly product (or $416} monthly) of the 
labor of the 183 workers, or $27.32 a piece, or $2.27^ a 
month. Again if the monthly product of ore was in Sep- 
temljer, 1878, les.s (limi t Inue-ruurih.-? wluiL it was in De- 
cember, 1876, and ibe uumbL-r, of" suKiltcrs and of miners 
in the Oo^iri were tbe same, but theotber ^Yorkers less iu 
the same prop )rtion, then tbe reported number of days* 
work iu 1876, would show that iu the mining workers 
were busy on Iho average just two-thirds tbe wholo 
number of days, and in the roasting and smelting one-half. 
At those rates the 40 roasters and smelters and 143 others 
nt the remarkably low wages sfaletl would earn over $545 
a mo iili, or $2.97 a piece, or all togetber about .?6,oo0 a 
year ; iind snnn tbinjjf bas yet to be added for tbo."=e wbo 
work in lb ; olliee ([)r()l»ably f'oni- or live men) witb pay of 
saY$iOu mouth, makiiiLC tiie wbolc amnunt perhaps $7,030. 
Moreovtr something shouUl he reckoned for various 
incidental cxpense>i, for deterioration of huiltlings and 
other property, to say nothing of interest on capital. 
But that amount is already much more than the in- 
come we found even on the supposition that the smeliiui; 
hearths were worked full time with nn)ro than full cbar«?es, 
and that the ore dressers worked two-thirds of iull limo 
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with full skill ftiul iiiduHti y on tho average. There would 
set'Ui flieii to l)c llic decided loss of more than $2,000 a 
year at present. It should be borne in mind^ to bo sure, 
that the fifty luincrs in iho Oogiri low drainage level aro 
doiug ** ilead work," tjiiuugU some such work gUoulU be 
allowed for at all times; but evuii subtraoling all that (say 
$2,250 a year, at the rates just reckoned) tberc would on 
the who le scarcely be a profit from the other work. lu- 
deed the niinee conld hardly be expected to yield a profit 
with only so thin a vein in such very hard rock. 

At FunauchizawM, half a mile south of Ku^;akuia, 
there is also a copper mine (apparently not very old) with 
its owu iurnaccs; but it was uuproiitable aud has been 
abandunod since 1877. 

Also at Namersdakl about five furlongs still further 
south, there is yet another copper mine apparently not very 
old; aud it was likewise unsuccessful (for lack of capital it 
was said), uiid was abandoned at least as early as the 
spring of 1878. There are said to be five veins of copper 
pyrites there, one of which is called a foot wide. It is 
said that llio mint* is 300 feet loiif^, and oxteuils 100 feet 
below drainage level; that 20 miners were employed, and 
150 to 200 kamme o( ore produced daily; and that the ore 
yielded 23 to 25 per cent, of copper (also probably a great 
exaggeration). The smelting place was on the north bunk 
of the Aka River, half a league sonth of the mine. 

Messrs. Kuwada and Nishiyama think that a tramway 
could be built without serious difficulty from thoKusakura 
mines down tho valley to tho Aka River, about a league, 
and say that it would pass the Funauehizawa aud Namev- 
adaki mines too, so as to be of like benefit to them. 
Furnaces for all the mines could thou be built near the 
river bank, and could be supplied with fuel from higher 
up the main river. If the mines should be found to be 
worth working atallj no doubt it would be highly desirable 
to build sucE a road. 
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Akadani Coal FnsLD.— Meaars. Eawada and Niihl- 
yama spent three or foar days at the beginning of Septem- 
ber, 1878, in making a rough snrvcy of the Akadani coa^ 
field in Knmbaragoori, Kclii«;n, about two-thirds of a 

oeaguc soiitli of a vilhif^o of tho same name and 4^ h agiies 
south-oast of Shihata. 'Vlu y had also in 1 87(), made a 
little survey inside (ho principal miue there, Kandoriynma, 
which however in 1H77 and 1878 was broken down tuid 
coald not be entered. The coal is exposed at about ten 
places within a length of about two-tbirds of a mile, with 
a thickness fl^om 0.2 ft. to 10 feet (but of very bad quality 
at the thickest place); bedded mainly between light gray 
shales and clay, but iu cue place resting immediately on 
granitiB, and in one witli a dip of 83(lo<r., separated from 
tlic grauito below by lialf a foot of slialo--, and Avith 7i 
feet of granite above and two feet of coal above that, 
covered by gray shales again; and the dips were generally 
of 4odeg. to 83deg. north-easterly. The number of beds 
has not yet been studied out, but may be three or four, 
Ir possibly more. The quality of the coal did not seem to 
be good. It is black, shining and bituminous; but when 
exposed in a heap to the weather falls to pieces readily. 

Tho coal was iust di-icovorcd in 1867 and iho working 
was begun in 1869, on a small scale. Tiierc arc now two 
mines at work at bugikozawa, one of them nine fathoms 
long and the other jnsf below that eleven fathoms 
long. The yearly yield is about 10,000 ptculs or about thirty 
piculs (or bags) a day. A man can generally dig eight 
pioals a day; sothatthere would therefore appear to bo 
only about four miners. The digging costs If cenis a 
picul, including Ihc propping; but food is given besides. 
The coal is carried by men or on horseback lo Sbibatn, 
4^ leagues and thence seven leagues by boat to Nii:ia(a ; 
and tho carriaije from the Sugikozawa mines to Akadani 
village by men (19 chooj or nearly 1^ mile costs 2.7 cents; 
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tlienoe by horse to Yonekura (2^ leagues) 4.8. cents; 
thence to Shibata (oyer 2} leagues) 3.6 cents; thence by 
boat to Niigata 2.4 cents; or in all 13^ cents a picnl. The bag 
for each picnl is made of straw, and costs 1^ to two cents. 
The coal sells at Niigata for 28 or 80 cents a picnl. The 
net profit allowing for the cost of the miners' food, oil and 
tools, for office and incidental expenses, is iivo cents a 
picul; or about 8o00 a year. 

It is evielent that with a \vag<^on road from tbo mines 
or with navigable water a greater part of the way the 
profit would be much more. 

FUDOODAKI AND UxODAIRA COAL. Ou the fifth of 

September, 1878, the two assistants visited the Fudoodakl 
coal exposuroH a mile (15 choo) north-east of KiyokawSy 
a village on the bank of the Aka River about a third of a 
league below Tsugawa; and likewise visited the Unodaira 
coal exposure, 500 or 600 yards north of Fndoodaki. 
The Fudoodaki coal proved to be only 0.2 ft. 
or 0.3 ft. In thickness, bedded between (he gray shales 
and sand rock with a dip of 20deg. north 70deg. east* 
The Unodaira coal was of about the same thickness; and 
appeared to be the same bed with a section that corres- 
ponded well; and it dipped 28deg. north 70deg, east. 
Both places are of course wholly unworkable. 

KusooDzu Oil.— On tbo 6th of September, 1878, 
they visited tho Kusoodzu oil exposures ou the northern 
bankoftheAka River, 500 or 600 yards west of thoviUage 
of that name; abont four leagues and a hal f below Tsngawa; 
but there was only a trace of oil in the gravel. At 
Watarito, about 600 yards north of Murasugi, a village 
about three leagnee north-easterly from Kusoodzu they 
were shown some fossil fishes in the gray shales. 

Hot Springs in Shimotsuke, Iwashibo, Uzen and 
Ugo.—* Messrs. Kuwada and l^ishiyama have likewise pre- 
pared lately the following table and notes in regard to hot 

springs visited by them in 1877, in the provinces of 
Shimotsuke, iwasUiro, Uzcu and Ugo; 
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Reiiarks on the Foregoing Hot Springs, p.y Messrs. 
KuwADA AND NisiiTYAMA. — Nos. 1 -9.— About six lengUGS 
west-north- west of Nikkoo, and a1)ont three Icafrucs west 
of Lake Chiuzenjl; within a length of 120 yards. All 
issno fioin very recent looking pumice. No. 7 boils up 
through ;i hole 1^ yards square in great (piantity. The 
springs are said to be good for dirJeases of the loin.s. 
Wo were told that about lifteen years ago Mount Shiranc, 
about two leagues distant, had an eruption and showered 
down much pumico ou the surrounding country. 

** No. 10. — On the right side of IkarigaTniy opposite to 
Tukabara. Said to bo good for woaods. 

"No. 11, — ►Oa both sides of Yugawa, in Higashijamai 
nbout !i league east of Wakamatsu. [See also page 26.] 

"Nos. 12-13 — On the right side of ibe stream near the 
road in Oosliio village, abc ut lengnes north-uorth-east 
of Wakamatsu. From iliis mineral water common salt was 
made. [See also page 29.] 

<<NoB. 14-20. — On both sides of SarukamigawAi which 
is about 200 feet wide, between lizaka and Tnuomara, 
three leagues north-west of Fakusbima, said to be good 
for swellings and wounds. A suspension bridge here adds 
mncb to the scenery. 

'* No. 21. — Akayu village is about five leagues north* 
east of Yonezawa. 

**No. 22. — ^Kaminoyama is a small town about three 
leagues south of Yamagata. 

''No. 23. — ^Yuuomura is about 1,200 yards west of 
Kitanoura ou the northern coast of Ogashima. The 
water is said (o bo good for eye-diseases and wounds. 

" No. 24. — On the side of the stream near Horiuouchi, 
about u league oast of Ookubo.** 

I have the honor to be. 
Sir, 

Your most obedient servant, 

B£NJ. SMITH LYMAN. 
Kooji Machi; 9th September, 1879, 
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Report on some Oil Well Statistics gathered 

TllUOUCiU THE Ah;8JSTANT GEULOUlSTft UF THE Geo- 
LUGIOAL fcJUKVliY 01' JaPAN ; BY BiiNJAMLN feillTU 

Lyman. 



To His Excellency, 

A. Yamaj>a, 
Ihibiic Wurka Mininkr. 

Sib : 

I bog to iiiukc the following report of sl:itirflioal iiilur- 
iiiatiou gathered by the Assislmit (icol<)<iists of I he 
Geological Survey of Japan while in my churgc, uud 
lately commnnicated to me. It would have been LigUly 
deBirable on many accounts to obtain mucli more com- 
plete statistics ; but our force was small and very fully 
occupied with matters that were still more important and 
that could less easily be attended to by men not specially 
trained for geological surveyingr. 

The stiilistics of the oil wcHh of Akila Ken and of tho 
Kurokawa field were gathered by ^Messrs. T. Kiiwadaaud 
S. Nishiynma ; lho.se of tho Kauadzu Held and of the 
Aburaden niid Miyamoto field by Messrs. T. Inngaki 
and S. Maeda; (hose of the Amaze and Sakata field 
and of the Matsndai field and of Shisbarishiukooji, in 
Sbinano, by Messra. T. Kada and J. Shimada ; those 
of the Miyoohooji and Tootoomi field by Messrs. J. Su- 
giura and I. Ban ; and those of the Betsuyama and 
Duoyama iield, of the Tateuo field aud of Shiuano (except 
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Shishariahinkooji) by Messrs. T. Yamauchi (Chief Assis- 
tant Geologist), £. Yamagiwa, M. Maeda and Y. Aki« 
yama. Except in the case of Messrs. Kuwada and 
Nishiyama, the statistics of 1878 concern only the wells 
dog after 1876, the new wells ; and those of 1876 have 
been revised only in tlie office here. 

The followinjj; tables give llie principal facts in regard to 
the cil wellrs of Akita Ken, and of allJapan. In Akita ken : 
Mcuagata is iu Yamainotogoori ; Masugawu^ Nigori- 
kawa, Yabase, Kurokawa, Riugo and Tsukiuoki are in 
Akitagoori ; and Oguui, Iseiehi, and Yokooka are in 
Yurigoori. Of the Menagata wells, Nos. 2 and 5 are at 
Ishizaka Kawahata, and the rest, at Kuwanoki Yanchi. 
The wells of Masugawa are at Kusoodo $ of Nigorikawa, 
at Higashidaira ; of Ynbase at Otsnkaminami ; of Knro- 
kawa, lit Ku.-oozawa, of Ognui at Knreki ; of Iseiehi, at 
llodoi^asawa ; and of Yokouka a I Ooyaehi. Tlio Meiia- 
gala, Masugawa, NigorikaAva, Yabasc, Kurokawa and Lho 
numbered Oguui wells belong to the Akita Oil Company; 
tiio unnumbered Oguui wells to Abe Giemon ; aud the 
Iseicbi and Yokooka wells to Ooba. The oil of Masu- 
gawa, Nigorikawa No. 1, Ognni No. 1, 5 and 1 (new) 
are dark groeu and opalescent ; those of Menagata No. 9 
and Kurokawa No. 2 are greenish black and opalescent ; 
and tbosc of the Kurokawa, Kiiigeaud Tsukinoki shallow 
holes are black. Those of JMena<:a(a No. f), Masu'^awa 
Ko. 1, Nigorikawa No. 1, Ognni No. 1, 5 and 1 (new) 
uro tiiick and heavy ; and those of liuiokawa No. 2 aud 
of the shallow holes very thick aud heavy. The Ogunl oil 
mai'ks 38"^ Beaum6. 

At Miyoohooji there were in 1876 four other wells of 
which no description could be obtained. 

Tbo average depth given is for those finished wells 
tvhoso depth is known. The numbers with a star are only 
upproxiiuate. 
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Messrs. Kuwada and Nisbiyama also learned the fol- 
lowing facts in regard to the Akita Oil places: ** About 
two miles, north-west of the Menagala oil wells, in the 
sen, 5 furlongs from shore, oil issues through a space of 
80 fnthoms long by 50 fathoms wide. At Tsubaki village 
ill Yiiinnniotogoori tlioi o was said to bo oil; but they could 
not find any there. At Fiidoogtisawa in Komagata village, 
Yamamotogoori, in the spring of 1874, 6 holes were dug, 
hut only one, 45 feet deep, had any oil; it yielded at a 
depth of 40 fit. ahout 4 too of oil, and within the next, 
two nioiiilH only two too more, and was therefore aban- 
don cil. The oil was very thick, tarry, and greenish black. 
At Takinosawa in Kamiiwagiftwa village, Yamamotogoori, 
4^ leagues north-east of Eado, there is a slight trace of 
oil. 

" At Riuge there was asphalt through a space 900 ft. 
long hy 100 to 150 ft. wide and 3 to 5 ft. thick, about 
119,340 sqnare feet or 456,800 cubic feet; but 15,000 

kamniG have alremly been dug. At Tsukiiioki also there 
is asphalt in o or 6 places, with an ai ea in all of 3&,i)CK) 
square feet and a thickness of one to (en feet; amounting 
to 1,420,000 cubic feet or more. At Urayama, too, there 
are three or fonr asphalt places with an area in all of 
about 2,000 square feet, or 4,000 cubic feet. Again, at 
Kurokawa (800 ft. south of the oil wells) there is asphalt 
throngh a length of 100 feet by a breadth of 50 feet and 
thickness of one to three feet; iimounting to o,000 sc^uare 
feet or 10,000 cubic feet. In all four villages then there 
are Avilhin a length of about (liree miles 1,891,000 cubic 
ftiet of asphalt. The Tsukinoki asphalt was first worked 
some eighty years ago, and after several experiments in 
other directions was fonnd useful for making lampblack. 
There are two kilns there, which hum each 700 kamme 
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of asphalt a week and produce 14 kamme (two per cent.) 
of lampblack, worth at Kabota 80 to 60 cents a kamme; 

so that the yearly product wonhl be some .*?650. A 
laborer's wages are 12 cents a day, and ho dig.s fonr loads 
a diiy on the avcrnge. There i.s also a lampblack kihi at 
Ringe, daling fi om September, 1872, which burns 120 
loads or 3,000 kamme a month aud produces 30 kamme 
(one per oenfc.) of lampblack, worth 50 cents a kamme. 
The yearly product then would be lees than $200. A 
laborer's wages there are 11^ cents, a day; and he digs 14 
or 15 loads a day. The asphalt, is also used for spread- 
ing on road.s. Tlie lampblack U used in dye stuffd, lacker 
and plastering"; bnt not for making ink, as it was once 
tried uuauccessfiilly. Thick oil is gathered at several 
places iu Ringe and is used in its crude state by the 
country people for lighting aud for painting roofs and 
fences to keep them from rotting. 

" At Torinoeu in Nakamaguchi, Akitagoori« about 450 
feet above sea leyel and half way np the Samukaze 
Mountain, there is a shoo or two of oil (similar to that of 
Masiigawa) on the water of a hole some six feet deep and 
wide of unknown date. The oil of Masugawa issues 
through a length of 800 ft., along a smAll valley; but three 
wells were dug 20 to 50 ft. deep without success, and 
were abandoned. The oil is like that of FttttAgawa« thick, 
tarry, green' and a little opalescent. At Fnnagawa 
only a little oil issues at two or three places in the 
valley, half a league from the main village. At Inuga- 
warain Yabase there are 5 or 6 spots where oil is found 
on the east bank of the Omono River, commonly covered 
up by sainl, but on digging two or three fathoms two or 
three koku of oil are got. At Bisbanionyachi in the 
same village oil was obtained from about 1842 until about 
1874 but none is got now. At Ooyachi, iu Yokouka, 
although the wells were dug uosuooessfttUy, there lies 
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ftlonggide of tliom some nnjuiro aspbnlt about 350 feet 
lon^y bv 100 ff^ot wi<lo arul a foot tbick.'* 

Prices. — Still according to Mossrs. Kuwada nn<l Ni- 
sliiynma's information : "Five laborer are employed at 
the Nigorikawa oil wells on wages of 10 to 12-^ cents a 
day besides probably food, at least the momuig and noon 
meats. The eost of well-digging at Oguni is aboat $2 a 
fathom (of 5.8 ft,) or $20 for 10 fathoms ; hut for 20 fa- 
thoms»abont $50, U h ftnid." 

Messrs, Kuwada ami Nisliiyaina found tbc oost 
of wi'll dijiging in tlio Kurokawa lield to 1)0 generally 
$4 for five fatbonis (o.S ft. oaoli) to tbo doptb of 15 
futboms ; and below tbat tbe cost of tbe next five fatboius 
is double or, if Tory difficult, ti tbie. The wells lUere 
are seldom more than 21 or 22 fathoms deep. A well 
20 fathoms deep costs (with timbering) about $30. 
The well crib costs 40 cents a fathom ; the well 
hut and bucket, $6 ; (he oil tub (holding 22 shoo) 16 
cents ; the oil tank (holding 700 shoo or 280 English 
gallon.-), ,*2.oO ; and a laborer's daily n-atios aro 12.1; 
cents besides two meals of food, morning unJ noon, s:iy l.l 
cents in all. Tbc crude oil sells for live or six cents a 
shoo (in 1876 it was only one-tentb as dear) ; and refined 
oil for 17 cents (29 Aug., 1878). The oil refineries of 
Kurokawa were idle at'that time on account of the high 
price of crude oil ; but one was at work at Nakajo. 

Mr. Kada reports that he found the prices, at Oon- 
rato, in September, 1878, to be as follows : 

" 1 Board, nine feet long, enough for one 

lenglb of timbering $0,136 

4 Posts, each four feet long.for do. do. 0.12.) 

12 Cross pieces for do. do. 0.16b 



Material for one length (4 ft.) timbering. 0.429 . 
1 Hat 5.00 
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1 Pair bellows, eight fVot long •••••• 5.00 

1 Lpiif^th air-pipe, six feet O.IGG 

1 Wheel (2 are needed for one well) 1.26 

1 Large bucket 1.25 

1 Well bucket (4 are needed for one well) 0.74 
60 ft. Straw rope (each well needs 3 as 

long as its depth) 0.13 

1 Pick (2 or 3 .-ire needed for one well ; 
a large one weighs 20 lbs.; a small 

one 15 lbs.) ? 

lEake 0.75 

1 Bope net (for raising earth ; 3 are need- 
ed for every 5 fathoms) 0.15 

1 Oil paper for sky-light 0.31 

1 Digger's daily wages (without food) ... 0.25 

1 Common laborer's da do» do. ... 0.08 
1 Shoo rice beer (one must be given daily 

to tlio workmen all together) about.. 0.065 
''Nuniher of workmen needed, according 
to depth : 
From 1 to 20 fathom8...4 men. 
ff 20 „ 30 ff ...6 ff 
ft 30 „ 40 ...7 tf 
if 40 50 ff ...8 ff 
ff 50 ff 60 ff ...O ff 
ff 60 „ 70 ff • .9.5 ff 
** At Eannooji : 

4 Posts 0.100 

1 Board (6 ft. by about one foot) 0.120 

12 Cross pieces 0.96 to 0.216.. > 0.156 

'* Materials for one length (4 ft.) of tim- 
bering 0.376 

Materials for hut : 
Wood 1.00 

Rushes 0,63 

1.63 



(Besides that a little straw ropo is needed) - 

1 Pair bellows (seven feet long) 3.75 

1 Length air-pip2 (six feet) •«•- 0.14 

1 Wheel ( 2 needed for one well) 1.20 

1 Tank (diameter 6 ft.; height 6 ft.? 27 

koku?) 15.00 

1 Well-buoket 0.50 

6 ft. Straw rope, 0.01^0.013... 0.012 

10 sokii (5,000 fl.?) small straw rupe (all 

needed for one weU) 0.45— 0.50... 0.475 

1 Pick (large oue 16 J lbs., small one 

6§ lbs). ? 

1 Uako 0.50 

3 Ropo neis.... 0.35 

1 Oil paper 0.32 

IPot for boil in (z; the laborers' lice or water 0.62 
1 Digger's daily wages (without food) 

0.125—0.25 0.1 8J 
(Each well needs three.) 
1 Common laborer's wages (without food) O.IO 
1 Shoo rice beer (sake) diiily for the work- 
men of one well, about... 0.065 

" Number of workmen needed, aooordiog to depth : 

From 1 to 10 fathoms 3 men 

„ 10 „ 80 „ 4 „ 

„ 80 „ 40 „ 5 „ 

„ 40 „ 50 , 6 „ 

" In that Tillage the wells are rarely 50 fathoms deep ; 
so the table does not extend farther. The earth here is 
firmer than at Ooarato, and the timbering consequently 
slighter and cheaper, 

"When the hut is first built or the digging first begun 
ten shoo of sak4 must bo given to the workmen ; and when 
oil is struck ten or twenty shoo must be given them. 

" The laborers here do not commonly work all day, but 
only half a day or less ; yet when the well is still shallow 
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the same men go down into it after the noon meal. When 
a well is 30 or 40 fathoms deep, and tliero is not very 
much oil ^as, two luboi cis will do the work of both nioru- 
iiig and afternoon, and share the money that the owner 
may have promised for a third maa's wages at the depth 
of 40 fathoms. Wheu the owner promifiea to furnish food 
and less pay in money^ be eommonty gives them rice and 
miso for food. 

'* They tell the story that at Ooai-ato in 1877 the price 
of oil fell to 27 tubs of 20 shoo each for $10, aud the 

owner of well No. 21, which produced ton to fifteen koku 
dail}', and of No, 25 which produced five to eight koku 
daily, fiiuling difficulty in selling even at that price 
had several tanks made at $5 apiece ; so tiiat he lost money 
by producing too much oil. But it is only here that such a 
thing could have happened for there never was another vil- 
lage so inconvenient for carriage. The oil has to be sent to 
Nagaoka ; and the ilrstsix leagues (to Tookamachi) it must 
be carried by horses or men over a very hilly road at ten 
cents a tnbful (20 shoo) ; but from Tookamachi it is sent 
down the Shinano Kiver to Nagaoka by bout. Owing to 
the cost of carriage oil has to be sold a little cheaper than 
in other regions.'* 

Mr. Kada gives also the following particulars in regard 
to the Shishari Shinkooji and Uematsu oil lands : 

Book oil was first found in this region at Uematsn, 
and was gathered from a pond, beginning it is said 165 
years sgo^ and the yearly tax was 12^ cents. The oil 
from (he pond was used for lamps in fifty houses near it ; 
but the great Shinano earthquake, about 35 or 36 yeara 
ago, covered the pond with rocks, aud those houses had 
diHicuhy in regard to oil. Since that time tlioy conceived 
the idea of digging for oil, and gradually things, came to 
their present oondilion. The whole number of wells is 
abot|t fifty and 27 or 28 of them have no hat over them. 
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At rir.>t the well-iliggcrs knew nothiiij^ about rocks, and 
Avlicn tbey met with u hanl one I he work w.i.h sto])])!,**! ; 
but uow they dig to a depth of 42 iathoins. The longest 
time that any well has been prod net ivc is eleven yeais. 
At present tlic wells co.-;t about .•^lo a fathom, wliou the 
rocks itre hard. A laborer'14 wages for 0110 day are 12 
cents and one shoo of rice. 

"At Shisliaii Shinko ji about thirty years nc^o a farmer 
named Arai 'INdiadii fouiul somegiison lire; and built a hut 
for me<iical baiiis tht re, and liuiled niinei.al water that was 
brought from Kitagt>, a village near by ou the north. But 
as vi.silors did not come as mueh as ho had hoped ho gave 
up the plau of baths. Afterwards he heard that such gas 
was associated with rock oil, and he then dug shallow 
wells without any success and thereby threw away all his 
property. At length ou his promising his family 
and friends that he would give up oil well digging 
they made a lottery (mujiu) for him ; but in s[>ite of his 
promise he did dig a rather deep well with the money 
ho got from tin? lottery ; nnd as he got a great quantity 
of oil by it he became a fir»t class farmer iu the village, as 
his son still is." 

Mr. luagaki while in tho Kanadzu held obljiiued from 
a member of the Ishizaka Oil Company the following 

rough estimate of the expense of boring a well with a 

steam engine : 

" It is assumed that tho depth of the well is 100 

fathoms, and that the boring is done at the average rate 

of oue fathom a day. The daily ■ expense would then 



be 

" Fuel and charcoal for engine $2.00 

Seed oil „ „ 0.90 

Blacksmith's charcoal , 0.25 

8 Laborers @ 12^ cents 1.00 

2 Blacksmiths @ 16f cents 0.33^ 

Mlscellaueons 1.00 



M8\ 
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Or for 100 days .....$5-18.33^ 

Ada cost of buildiug derrick 200.00 

748.381 

** Besides thai, add the expense of carrying the engine a 
distance of say 1,200 yards.** 

Moiever (here must \ o borne iu mind llie interest on 
tijc cost of tijc niacliincry and otlicr eapiliil, and tlie 
gradual deterioration in value of tho whole plaut. It 
is clear CDOUgh then that ihe cost of boring a well 
with a steam engine would be much more than that of 
digging one by hand ; but there is supposed to be some 
magic iu the use of costly machinery that would 
ensure the striking of rich oil veins. On the con- 
Irury the narrow bore-hole would iiavc many disadvan- 
tages as ecmpared with the larger dug-well, whieh could 
be entered for cleaning or repairs and would receive its oil 
from a larger surface, and would be far less liable to total 
loss from accidents. 

For the farther benefit of those who still imagine that 
it would be cheaper to bore holes than to dig wells not- 
withstanding the iiuich less satisfactory character of the 
result obtained, it is worth while to compare the cost of 
the mere boiiug of 2^ inch wells in England iu rocks that 
are soft or at worst of only moderate hardness. Accord- 
ing to Spon*s "Practice of Sinking and Boring Wells," 
p. 80, the cost of such a boring is $10 (reckoning three 
shillings nine pence to the dollar) for the first five fathoms 
(80 feet) ; $20 for the second, $30 for the third, 
$40 for tho fourth (more than treble the cost of dig- 
ging in the Kurokawa region), and so on. " This 
does not include tubing, conveyance of plant and 
tools, superintendence, or working iu rock of unusual 
hardness." At the same ratre a well fifty fathoms deep 
would cost for the mere boring $550, instead of the $300 
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iiukt ft dog-well (iaoloding the timbering) of that depili 
coete a oompauj in Tootoomi wben not specially difficnU^ 
or ibe $200 or thereabouts it would probably cost the 

villagers there or generally in Echigo. 

Oil Kefixin*;. — In rc-fiaril to oil refmiug Messrs. Ku- 
wada ami Ni.ihijania report ai^ fV>llows : 

' At Mcnagata tliero i6 a re&nery with ono still that 
holds 8 too, and refines that amount in 60 hours, with a 
yield of 20 per eent. first-class, 10 per cent, second-class 
and 1*5 per cent third-class oil, in all 40 per cent., worth 
on the average (as it was understood) at wholesale 14 
cents a shoo. In 24 days it is said, one tana of wood is 
burnt, worth, .<3 a (ana of 5 ft. x 5 ft. x 5 ft., or 125 
cnbic feet, or say 13 cubic feet for one operation. At 
Kiirokawa the oil yield:? iVoin 7 loo of crude oil, only 4 
shoo first-class, o shoo secoud-class and 5 shoo third-class 
reliuod oil, or two per cent, in all. The refuse, 5.6 too, is 
used far covering roofs. Tlie refining is done at Terauohi 
village in Tsuchizakiminato 3^ leagues distant^ and the 
caiTiage costs 20 cents a load (of probably 6 too). The 
Nigorikawa oil is refined at that place, too, and yields 
from 3.6 kokn of the crude oil 1.4kokn of refined oil 
about 40 per cent, in nil. There arc 4 stills, but only 
ihrco in u-e, holding 1.2 koku each and relining that 
amount of crude oil daily, with one harl ( or 5 ft. x 5ft, 
X 2 It.) of wood for the three, worth 75 ccntj:*. At retail 
one shoo of first class oil is worth 22 cents ; of second class, 
18 cents ; of third class, 12 cents ; and of fourth class, 8 
cents* The product would therefore be some ^00 a 
month. The Akila Oil Company has a refinery 
there with 4 stills that hold ono koku each ; and 
the 4 koku crude oil are refined every 24 hours, 
with a yielil of 68 shoo fir.st-chirfs, 40 shoo second-claims 
and 32 shoo third-class refined oil, or 35 per eent. 
in alL The value of ouo shoo reiiued oil is : first-class^ 
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about 22 cents ; socond-class, about 20 cents ; tbird-class, 
nbout 18 cents. According to that the moiithl/ product 
would be worth some $400.'' 

Mr. Iiiagaki learned the followiug facts in regard to oil 
refiaiag at Kanadza in the summer of 1878 : — 

^ The fitill now used holds 2 koku ; and the charge of 
oil is 120 shoo. In about 18 hours, 60 shoo of refined 
oil are obtained ; and are divided into three classes of : 
30", 26^ and 22^. To obtain GO shoo of refined oil oiio- 
fourth of a tana of firewood is burnt (one tana there is 
five feet square by about 1^ ft, deep, or say 37^ cubic 
feet, and costs 60 cents) ; and two laborers are employed, 
at daily wages of 12^ cents each. To purify the oil 60 
momme of sulphuric add are used for every ten shoo of 
oil. One pound of the acid, containing 120 momme, costs 
nine cents. To separate the acid from the oil, calcined 
gypsum (as they said) is used at a cost of about five cents 
to ten shoo of oil. The price of crude oil w^as in the 
summer of 1878, three to four cents a shoo j and oi refined 
oil, 11 to 12^ cents." 

Mr. Kada gives the following as the results of oil re- 
fining at Ooarato : 

Naphtha 1 6 per cent. 

Refined oil... 60 

Hoii\ J oil.... 10 „ „ 

Asphalt ..15 „ „ 

100 

The asphalt is used as fuel in refining, but in addition 
ten cents' worth of wood (maki) must be burnt in refining 
1.4 koku of crude oil. 

Assay. — It may bo well to add here the followinf^ re- 
port of an assay by Mr. T. Shimidzu (formerly Saitoo, 
assistaut with us at the beginuiug of our Yesso suiTey) 
which is the only information of so precise a ebaracter 
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tbftt I hftTB M to tbe eomposition of any of the Ecbigo 
oils. The assay and report aj^pcar to have been very 
carefniy made, but were not made under my oversight, nud 
I know nothing whatever of the assayoi's skill iu such 
work. 



Tokio, Japan ; December 25th, 1876. 



" I present the foUowioff experimental results in regard 
to one oil from Eehlgo. I 

"The specimen, about 400 cubic centimetres in a well 
corked bottle, was taken by Mr. I. Ban from (lie midtlle i 
well of Y. Nishiruura in the village of Mijoohooji, Echigo. 

The petrolenm is of a dark olive green color, and in ^ 
thin films transmits a yellowish brown. At the ordinary 
tempei'ature (60° F.) it is moderately limpid, and has a 
slight odor of napbiha. Its specific gravity is 0.813 or 
48^**, of Beanm^'s scale, at 52® P., barometer 29.60 inches^ 
and it burns at90°— 1 14 C. or 194^^—237' F. It burns t 
in the natnral stato in a commnn lamp with a l)i ij^ht linme, 
a little smoky, and with a strong light, about five minutes. | 
After ten minutes the wick begins to coal, and after 
twenty minutes it smokes and goes out. 

" The oil was snbjeeted to slow distillation by a careful | 
a]^ plication of regnlated beat of different de^ees until the 

vapor had completely escaped ; and a series of hydro- 
carbons were separated. This was done as follows : 

''Tn the first place, just 300 c.c. of the oil weighing 
24.39 grammes or 65.4 momme were placed in a tubulated 
glass retort holding about one litre ; and in the tubnlure 
a Celsius thermometor was inserted with a good perforated 
cork, as usual, to indicate the temperature of the liquid 
within. The following table shows the results ; 
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1 

2 
3 
4 

5 


Temperature and 
time* 


Color. 


Specific 
gravity. 


Per cent to 
weight 


For cent, to 
Tolnme. 


Below IWC. 

11 Lours. 


colorless. 


0.737 


19.45 


21.66 


100*— 145'C. 19i 


lijeht 
yeUow. 


0.707 


1 

31.98 j 32.00 


145°— 310°C. 8i 
boura. 


bright 
yellow. 


0.847 


17.61 


12.67 


Without thermo- 
meter, 10 hours. 


\— 
yellow. 


not taken. 


21.92 


13.64 


coke. 


black. 




6.11 


1 20.03 


loes. 






2.93 










100.00 


100.00 



'*The portions No. 1, and No. 2 were flubmitted to 

fractional condensation according to the method of C. M. 
Warren (see American Journal of Science, Second Series, 
Volume XXXIX, No. 117, May 1865, p. 327) ; and con- 
tinuing the temperature 93'^— 98^ C. (or 1 99. 4'^— 208.4° F.) 
92.34 per cent, of benzine were obtained from Na 1, or 20 
per cent, of the original volame, and 4.06 per cent« iVom 
No. 2, or 1.80 per cent, of the original Tolame. It is highly 
Tolatile and takes fire from a match at the common 
temperature, and burns with a smoky flame. 

**No. 2 is a good burning oil ; it is slightly colored and 
has little smelly and bums with a bright flame. 

" No. 3 is a common burning oil ; it is colored yellow 
and has a rich smell, and bums with a bright red flame 
and a strong light. After obtaining this oil I transferred 
the tarry matter into a weighed earthen retort and 
distilled. 

"No. 4 is a dark yellowi.sh, heavy liqnid which is used 
for lubricating machinery. This oil was obtained by dis^ 
tilling from tbe earthen retort to dryness* 
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*' No. 5 is hard oompnet coke, and was determfoed by 

Bubtracting the weight of the retort from the weight of 
the retort aiul its contents. 

"Alter treating with sulphuric acid and soda, the oils 
No. 2 and No. 3 became quite colorless. No pnraffine 
could be delected by refrigerating tUo heavy oils in a 
mixture of suit and ice. 

«T. Shiuidzu." 

I annex some brief tables of Japanese weights and 
measures compared with foreign ones, for couveuicuco in 
reading or translating our reports. 

I have the honor to be,' 

Sir, 

Tour most obedient servant. 
15ENJ. SiMITH LYMAN. 

Eoojimachi, 25th Sept., 1879. 
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Mbasures of Length. 

Tbe sliaku in oommoa use by the public aud by the 
Post Office is called kanejakn. By my own trial I find 
8.012 kanejaka=al English yard $ and 3^394 kanejaku»- 1 

inetre.=3.280899 English f6et»3.280709 United States 

feet. Heuce : 

0.996 feet-=l 8haku = 10 sun -100 bu=l,000 ria=10,000 moo. 
1 ken=G sbaku=5. 976 feet— 1 fathom nearly. 
1 choo =6u keu=360 sbaku— 358.50 feet^=120 yards, nearly= 
6/11 farloDg. 

1 ri»36 c1ioo=2,160 kea=: 12,960 sliaka=12,908. 16teet=.2.4447 
milessabout 200 feet less than 2\ miles =:3, 934.43 

m&tressyery nearly 4 kilometres, the lieue de poste. 

The Surveyor Grenerars Office (Chirikiyoku) has adopt- 
ed for it» own use (probably for greater convenience of 
^ computation in its measurements with foreign rods) a 

shakn that is slightly shorter, so that 3.8 Bhaku=:sl 

metre. 

For measuring cloth the kujira shaku is used, and is 
equal to 1.25 kanejaku. 

Measttrfs op Capacity. 

The shoo is the base of all measures of capacity, and is 
a box 0.49 shaku (kanejaku) square, by 0.27 deep, con- 
taining 0.064827 cubic shaku. For dry measure it has, 
for convenience in striking, a rectangular metal rod 0.0195 
shakn thick by 0.018 shaku wide diagonally across the 
top ; and the depth of the box is 0.271, so that the con- 
tents, subtracting the rotl, are likewise 0.064827, 

1 Shoo^lO goo=100 sliaku. 

1 Shoo=0.3992 British gaUon=.4792 U.S. hquid gallon=.41lS 

U.S. dry gallmi. 
I Tooi-ilO Shoo>-3.992 British gaHiMi8»4.792 U.8. liquid gallons 

a4>118 Uj9. diy gallons. 
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lKoku=10 Too^lOO shoo-^:^n.02 British gallon8=47.92 U.S. 
licjuid gallons=41. 18 I'.S. dry gallons. 
=4.99 British buBhcl8=."i.l475 U.S. bushels. 

Wbiohts. 

It is commonly reckoned that 120 mommeas*! pound 
avoirdupoM, and 160 momme»l cattj. Then : 

1 shoo of pure water at 62^ F. with bar. at 30 ins. 

weighs 479.904 momme»3.992 lbs ayoirdnpoisi. 

SHg™*'*^^! momme=10 fim=100 rin=l,000 moo. 
8.22855 momme=sl oz. troy. 
96.7406 mommeal lb. troy. 
7 J mommesl oz. avoirdnpolB. 

120 ni<Hnme=I lb, avoirdupois. 

IGO momme-^1', lb. avoirdnpnis=l kin- 1 catty. 
l,(iO0 mommc— 133;', lbs. avoirdupois=loO kin=l picnl. 
1,000 mommc— 1 kamme=8^ lbs. avoir(lupois=l0.12754G lbs. 
troy. 

240 kaiiun6a:2,000 lbs. aToirdopois. 

268.8 kamme— 2.240 lbs. avoirdttpoiB^l ton. 

If 600 kumne^lOO pioiil8»5.962 tons, 

Acoordtng, however, to a pamphlet on Coin Laws pub- 
by the Oozaka Mint under goyernment orders in January, 
1875, the mean of rarions Japanese weight standanis is 

given pi'ovisionallj as such llmt "one niomme=.>7.971 
f^r.iinp, and=3.7o6.521 gianirnes ;'' so that 1 20.7.31 7o7 
momme— 1 lb. avoirdupois^ and 99.36002o monime=l lb. 
troy ; and one shoo of pure water at 62"^ F. with barometer 
at 30 in. would weigli 482.038 momme. But a table pub- 
lished by Muroda Yoshibumi in March, 1875, says (on - 
how good authority I do not know) that ''121.03505 
momme»l lb. avoirdnpois,*' so that 99.5949 momm6«l 
lb. troy ; and again (in the Kaltakushi Eng1tsh*Japa- 
nesc dictionary of 1872) it h stated that " 121.6 nioni- 
me=l lb. avoirdupois, and 100.0o942f niomnie=l lb. 
troy.'* 

B, S. 

25th Sept., 1879, 



Digitized by Google 



